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ABSTRACT 


The main purpose of this research was to investigate 
the effects of thiagety verbal, and repetition instruc- 
tional sets on the acquisition and retention of familiar 
concrete or abstract noun pairs. Each subject was pre- 
sented with four different paired-associate lists contain- 
ing either high-imagery concrete or low-imagery abstract 
noun pairs. The concrete and abstract nouns were selected 
on the basis of subject-rated imagery values and were 
matched for equivalent mean and standard deviation meaning- 
fulness values. The same stimulus items were paired with 
new response items in each list forming an A-B, A-C, A-D, 
A-E interference paradigm. An attempt was made to equate 
for habit strength at the end of original learning by using 
a presentation procedure that allowed for particular word 
pairs, as they were learned, to be dropped from subsequent 
study trials but reinstated on a criterion test trial. 
After four lists had been learned to a specified perfor- 
mance criterion, the subjects were given an unpaced recall 
test for the response items from all lists. On the basis 
of a dual-coding hypothesis, it was predicted that fewer 
acquisition errors and more correct final recall responses 
would occur: for concrete words than for abstract words; 


for imagery and verbal set conditions than for repetition 
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set conditions; for the concrete-imagery condition than for 
the concrete-verbal condition; and for the abstract-verbal 
condition than for the abstract-imagery condition. All 
hypotheses, except the last, were confirmed. The results 
were discussed in reference to verbal and imaginal process- 


ing and associative interference theory. 
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CHAPTER I 


INTRODUCTION 


In the last sixty years much time and effort has been 
spent by experimental psychologists in an attempt to clar- 
ify how two elements, A and B, can come to be associated 
with one another. Historically, the notion that A and B 
are experienced close together in time has been offered as 
a basis for an explanation of associational processes. The 
most difficult problem of the contiguity-over-time hypothe- 
Sis is its inability to explain how new associations are so 
easily formed when there has been no obvious history of con- 
tiguous association between the new elements. It is the 
concept of mediation as an intervening process between the 
initial stimulus and the terminal response that has been 
postulated as an explanatory concept in accounting for 
these apparently noncontiguous associations (Deese & Hulse, 
L967): 

The learning of several A-B pairs can be conceptual- 
ized as consisting of three functionally separate processes: 
the integration of the stimuli; the integration of the 
responses; and the association of the appropriate stimulus 
elements with the appropriate response elements. These pro- 


cesses need not occur sequentially but may overlap in time 
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(Kjeldergaard, 1968). With reference to the associational 
process, there are two criteria for the inference of medi- 
ating responses and response produced stimuli. The first 
criterion is the observation of, or grounds for inferring, 
the occurrence of one or more responses subsequent to the 
initiating stimulus and prior to the terminating response. 
The second criterion is the demonstration that such tempo- 
rally intermediate responses and stimuli have actual or 
potential facilitative or inhibitory effects on one or more 
measures of the occurrence and strength of the terminating 
response (Goss, 1961). 

The purpose of this paper is to contrast two partic- 
ular kinds of mediators. One is of long standing tradition 
in psychological learning theory and the other is just be- 
ginning to make an impact on the contemporary verbal learn- 
ing scene. The former refers to implicit verbal mediators 
while the latter pertains to nonverbal imagery. 

This thesis will be partitioned into five remaining 
chapters. Chapter II will provide a review of the litera- 
ture relevant to the research aims of this dissertation 
and will be the foundation for the rationale and hypotheses 
discussed in Chapter III. In Chapter IV a detailed descrip- 
tion of the experimental design and methodology employed in 
the study will be presented. Chapter V will include a sum- 
mary of all statistical analyses performed on the raw data. 
Finally, Chapter VI will discuss these results in relation- 


ship to the hypothesized predictions and theory underlying 
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the research. The potential implications of these findings 


to education will be briefly discussed. 


er ae : Thao a 9 7 \ 

eS. bh ah een te oo 
The oe Berk Tay 

abalone gears ‘to enobtscilani Ls tsassom wae 


"y) ’ ? 
di a salt 2 
ik . boaassekb Yits tr od Liew nolis iy 


way 
— | . aT enya, 


CHAPTER I¢ 


REVIEW OF THE LITERATURE 


Introduction 

Perhaps the most serious problem in the study of 
mediators is that, for the most part, they are unobserv- 
able and thus the basis for their identification must be 
inferential. This hurdle has not, however, deterred the 
formulation of very extensive and elaborate hypothetical 
constructs and intervening variables in the development 
of psychological theory. Even Watson (1913), although 
rejecting the utility of nonobservable images as having 
no functional significance to the understanding of thought 
and memory, did postulate nonobservable implicit verbal 
responses as critical to the development of a theory of 
learning (Watson, 1930). It is interesting to speculate 
that perhaps it was because of Watson's rejection of men- 
tal imagery that the cognitive psychologists such as Kohler 
(1929) were quick to postulate visual imagery as an explan- 
atory base to account for the ease with which meaningful 
words can be learned relative to nonsense syllables. It 
must be remembered that the usefulness of a mediational 
construct lies in the degree to which the construct facil- 


itates the development of a more coherent and parsimonious 
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5 
theory than could be produced without it (Hilgard & Bower, 
1966). There is no escape from the inferential process of 
mediational identification; we can only correlate observ- 
ables with observables. As Reese (1970b) has pointed out, 
if we observe a characteristic electroencephalographic pat- 
tern each time a subject reports the use of visual imagery, 
Our correlation is not between imagery and cortical activ- 
ity but between the subject's report (about visual imagery) 


and cortical activity. 


Meaningfulness and Imagery 

Of the many variables that have been investigated to 
date with regards to paired-associate learning, much atten- 
tion has been paid to meaningfulness of the stimulus and 
response elements. Meaningfulness has been measured in 
several ways: the frequency, latency, or number of associ- 
ations elicited by a verbal item; the frequency with which 
the item is experienced; and the familiarity or the pro- 
nounciability of the verbal item. The most frequent explan- 
ation posited to account for the facilitating effect of 
meaningfulness upon associative learning has been based in 
terms of the availability of implicit verbal mediators. 
The greater the number of associates elicited by the stim- 
ulus and the response item, the greater is the probability 
that a common associate will be found between them 
(Underwood & Schulz, 1960). 


Contemporary research on imagery assumes a different 
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interpretative framework. Reese and Lipsitt (1970) have 
conceptualized an image as the experience of a sensation 
in the absense of the original stimulus. Similarly, Bower 
(1970a) has described an image as presenting "to the expe- 
riencing subject some of the same structural information 
aS was presented in one or more earlier perceptions of the 
object which the imagery is of (p. 502)." Operationally, 
imagery values for words are obtained by subjective ratings 
of the relative ease with which some words arouse a sensory 
experience, such as a mental picture or sound. Another 
method requires the subjects to rate words on an abstract- 
ness-concreteness dimension. The assumption here is that 
a word's concreteness value is highly correlated with its 
imagery value. Paivio, Yuille, and Madigan (1968) found 
the correlation to be .83 with the ratings of imagery and 
concreteness for 959 nouns. The imperfect correlation was 
partly attributed to emotional words (e.g. passion, anger) 
and names of fictitious entities (e.g. ghost, devil) which 
were rated high in imagery but low in concreteness. 

Prior to the recent upsurge of experimentation by 
Allan Paivio and his colleagues at the University of West- 
ern Ontario, very little research utilizing imagery as a 
theoretical construct was conducted. This paucity of 
research was probably related to Watson's (1913) rejection 
of imagery as a useful concept and the dominance of behav- 
iorism in the verbal learning arena. Because the observed 


stimulus anc response were verbal, perhaps it seemed 
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reasonable or more direct and parsimonious to infer that 
the mediating mechanism was verbal in nature. As Paivio 
(1969) has pointed out, however, there is no logical reason 
why one should assume a one-to-one relationship between an 
associative reaction and the mental process that caused it. 
After all, if we can respond verbally to both pictures and 
words, there is no logical reason for not postulating a 
"mental picture" rather than a "mental word" as mediating 

a verbal response. 

Paivio (1969) has formulated the functional signifi- 
cance of imagery in terms of a "conceptual-peg" hypothesis. 
Paivio's hypothesis first assumes that imagery can serve 
as a mediator in associational learning paradigms. The 
conceptual peg refers to the nominal stimulus which becomes 
functionally linked to a response item during contiguous 
presentation by way of some mediational process. When the 
mediational mechanism is imagery, the degree of facilita- 
tion will depend on the image-arousing value of both stim- 
ulus and response members. The mediational link consists 
of a compound image resulting from an amalgam of the images 
aroused by each of the stimulus and response members during 
contiguous association. During presentation of only the 
stimulus item on recall trials, the image aroused by the 
stimulus becomes especially critical as it serves as the 
cue that reinstates the compound image from which the cor- 
rect response can be retrieved. Thus, the prediction fol- 


lows that stimulus and response items high in imagery- 
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8 
evoking potential will be learned faster than correspond- 
ing item pairs low in imagery value; furthermore, the pos- 
itive effects of imagery will be greater on the stimulus 
Side than on the response side. The latter hypothesis is 
in direct contrast to meaningfulness in which the positive 
erfect 1s predicted to be greatest on “the response side 
(Goss & Nodine, 1965; Underwood & Schulz, 1960). 

In order to test the conceptual-peg hypothesis, 
Paivio, Yuille, & Madigan (1968) first had groups of uni- 
versity students scale 925 nouns for concreteness, imagery, 
and meaningfulness. The operational definition of these 
terms is inherent in the instructions to the subject. 

Any word that refers to objects, materials, or persons 
should receive a high concreteness rating; any word that 
refers to an abstract concept that cannot be experienced by 
the senses, should receive a high abstractness rating 
(Ps 3) 

Nouns differ in their capacity to arouse mental images 
of things or events. Some words arouse a sensory experience, 
such as a mental picture or sound, very quickly or easily, 
whereas others may do so only with difficulty (i.e., after a 
long delay) or not at all. The purpose of this experiment 
is to rate a list of words as to the ease with which they 
arouse mental images. Any word which, in your estimation, 
arouses a mental image (i.e., a mental picture, or sound or 
other sensory experience) very quickly and easily should be 
given a high imagery rating; any word that arouses a mental 
image with difficulty or not at all should be given a low 
imaserverating . ... (h.)4) 

The above two attributes were rated on a seven point low- 
imagery - high-imagery scale or high-abstractness - high- 
concreteness scale. Meaningfulness ratings were collected 
using the production method (Noble, 1952) in which the sub- 


jects were given 30 seconds to list as many associates as 


possible to the key word. 
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Substantial inter-correlations were found to exist 
among the three attributes with imagery and concreteness 
correlating .83, imagery and meaningfulness correlating 
.72, and concreteness and meaningfulness correlating .56. 
It was argued (Paivio et al., 1968) that much of the inde- 
pendence of meaningfulness from imagery and concreteness 
resulted from a number of items that were low on imagery 
and concreteness but high on meaningfulness. The converse 
oma not hold “true; that 1s, items high on imagery and “con- 
creteness were also high on meaningfulness. 

A large number of studies using college students as 
subjects have compared the relative effectiveness of im- 
agery and meaningfulness when the two variables were inde- 
pendently varied over an equivalent range of standard score 
units based on the normative word sample discussed above 
Meatvio, £969) 1970-8 Paivic, Smythe,’ & Yuille, 1968; Paivio 
& Yuille, 1967; Smythe & Paivio, 1968). Since the results 
of these experiments are consistent with one another, the 
findings from only one study will be presented. Paivio, 
Smythe, & Yuille (1968) constructed three basic noun-noun 
paired-associate lists. From each basic list, four lists 
were developed varying high and low stimulus and response 
Values OE mone critical attributes’ Four ieee varied stimu- 
lus and response high- or low-imagery values and controlled 
for meaningfulness. Another four lists varied stimulus 
and response meaningfulness values, keeping imagery con- 
stant. The remaining four lists covaried both imagery and 


meaningfulness values. The results of the experiment 
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confirmed the predictions derived from the conceptual-peg 
hypothesis. Nouns rated high in their value for imagery 
were learned faster than were low-imagery nouns and the 
noun-imagery effect was greater on the stimulus side than 
on the response side. These results persisted even when 
meaningfulness was controlled across variations of imagery 
values. The only significant effect of the four lists 
varying in meaningfulness was a negative effect with re- 
call for low-low pairs higher than for other pair types. 
Although this finding is not unique (see Smythe & Paivio, 
1968), it is still somewhat puzzling. Perhaps superiority 
of low-low meaningfulness pairs reflects the complex "in- 
terference paradox" of associative probability theory 
(Underwood & Schulz, 1960). The paradox reflects two con- 
flicting predictions: the greater the number of verbal 
associates the greater is the probability that a connec- 
tion can be made between the stimulus and response ele- 
ments; the greater the number of responses (implicit or 
explicit) available to a particular stimulus, the greater 
is the potential interference between the stimulus and 
response elements. Perhaps the specific low-low meaning- 
ful pairs in contrast to the other three lists were such 
that the negative effects from interference were less than 
the positive effects produced by a specific level of 
associative probability. In the four covaried lists the 
only significant main effect resulted from superior per- 


formance on the high-high list. In a review of this study 
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and others, Paivio (1969) stated: "The conclusion from 
these studies is clear. The relations between noun imagery 
and PA learning not only can not be interpreted in terms of 
m (meaningfulness), but imagery is the more potent of the 


two empirical variables (p. 246)." 


Evidence for the Imagery-Verbal Processing Distinction 

The major thesis implicit in the discussion so far is 
that there exist at least two basic mediational processes 
in learning: a nonverbal imagery process in addition to a 
verbal symbolic one. Since both processes are, to a degree, 
only inferential in nature, what evidence is there that two 
processes need to be postulated? It is known that when col- 
lege students are instructed to use imagery to learn paired- 
associates, recall will be one and a half to three times 
better than for control subjects who are given no specific 
instructions but are allowed to use whatever strategy they 
so desire (Bower, 1969). One might wish to argue, however, 
that imagery instructions may simply encourage the subjects 
to utilize elaborate verbal encoding processes. Negative 
evidence for such a possibility will be discussed below. 

There are several lines of evidence against reducing 
the effects of imagery to a verbal linguistic coding pro- 
cess. Concrete words such as bouquet, pianist, and boul- 
der seem to have a higher imagery content for most indi- 
viduals than do such words as effort, satire, and necess- 


ity although all six words are relatively equal in 
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meaningfulness value (Paivio et al., 1968). When subjects 
are requested to press a key upon discovery of an imaginal 
mediator, the latencies are longer for abstract pairs than 
for concrete pairs. When asked to discover a verbal medi- 
ator, however, latencies do not differ for abstract or con- 
crete word pairs (Colman & Paivio, 1970; Paivio, 1966; 
Yuille & Paivio, 1967, 1968). Analogous results have been 
found when subjects are required to respond to single stim- 
ulus items rather than to word pairs (Ernest & Paivio, 
Lorre )x. 

Subjective reports have also supported the relation- 
ship of imaginal mediators to a stimulus-response concrete- 
ness dimension. In the Paivio et al. (1968) study which 
contrasted lists varying either imagery or meaningfulness 
Or covarying both attributes, subjective reports based on 
a post-learning questionnaire revealed that the reported 
use of imagery correlated more highly with stimulus con- 
creteness or learning scores than did the reported use of 
verbal mediators or repetitional rehearsal strategies. 

Not only are concrete words easier to learn than abstract 
words but subjects report using images more frequently 
when the stimuli are concrete. 

The importance of stimulus imagery has been confirmed 
in several paired-associate experiments where it has been 
found that forward recall exceeds backward recall for con- 
crete-abstract word pairs but backward recall exceeds for- 


ward recall for abstract-concrete word pairs (Bower, 1969; 
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13 
Lockhart, 1969; Yarmey & O'Neill, 1969). 

Since concreteness of the stimulus materials is di- 
rectly related to memorability, recall should be best for 
actual objects and worst for names of abstract concepts 
with pictures of objects and names for concrete objects 
falling in between. Several investigators have provided 
support for this hypothesis (Epstein, Rock, & Zuckerman, 
1960; Iscoe & Semler, 1964; Jenkins, Neale, & Deno, 1967). 

Instructional set has been shown to affect the learn- 
ing rates of concrete high-imagery nouns. Comparisons have 
been made between an imagery set, a verbal set, a repeti- 
tion set, and a control condition in which no specific 
instructions on how to learn are given (Bower, 1969, 1970c; 
Bower & Winzenz, 1970; Paivio & Foth, 1970; Paivio & Yuille, 
1967; Yarmey & Csapo, 1968; Yuille & Paivio, 1968). An ima- 
gery set instructs the subject to form images related to the 
referents of the given word pair. It is usually suggested 
that the images be superimposed on each other so that they 
are interacting in some meaningful although perhaps bizzare 
fashion. The verbal set either asks the subject to read a 
sentence which contains the two words to be learned or in- 
structs him to generate his own sentence context. The repe- 
tition set is a control condition in which the subject is 
requested to learn by merely rehearsing each pair in a rote 
fashion. Presumably this set, if followed, suppresses any 


functional mediational strategies from developing. There is 
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14 
evidence, however, that university subjects do not uni- 
formly follow instructions under this condition and resort, 
in some degree, to other strategies (Paivio & Yuille, 1969). 
Bower and Winzenz (1970) presented three separate lists of 
15 high-imagery paired-associates for one study and test 
trial and compared recall scores under four of the instruc- 
tional sets described above. Significant differences were 
found among all conditions; imagery was best, followed by 
sentence generation, sentence reading, and rote repetition. 

Extended research into the sentence reading condi- 
tion has revealed that the type of connective provided in 
the sentence is crucial with verbs depicting action being 
more facilitative than either conjunctions or prepositions 
(Rohwer, 1970). Furthermore, if the experimenter provides 
sentence context and also instructs the subjects to visu- 
alize the described scene, recall is better than if no 
imagery instructional set is provided (Bower, 1969). Ina 
Similar light, if pictures of objects rather than words 
are used as stimuli, learning will be best if the picture 
associates are displayed interacting together as opposed 
to simply juxtapositioning the pictures next to each other 
(Reese, 1970a; Wollen & Lowry, 1971). In Summary, learn- 
ing will be facilitated by any context that permits or 
encourages a meaningful unitary organization of the stim- 
ulus and response items. 

Instructional sets have also been crossed factori- 


ally with the presentation of both concrete and abstract 


#youes has anaes y soot dseureat 
(RGGI (SLTENY 8 ova” eotenseate eeitte od sani 
to eset St ntade2 aoa Sesniease (Over) soi fad 
+297 Boni vhude ono “Xor dadp inne obee Bag yxspant i 


ae 
: { 


i 
r 7 


-guretiand eine Fe ities sohinn aatoor [isse1 be Trego bos Eee 
axew eounstettib +tpottiiets .svods bddi r9eeb ajoe bade 
vd Hewiflot ,teod sew yvaspsme (eneistibaoo [is paoms Be 
‘notsissasy stor Bm .prebest sonstnes ,polsenenas 
-~phuoo pafbéen sonmsthes Sd4 otnt rowssact hshbnstxa 

nx bebtvore eviscenaon Po egqys 25 id Bsicsvex eel 
pitied wottos poitotqeb eadiyev ddtw isfowito et 9om 
anolsteotsid Io enolrjs>ipt(aes xeiti9 ns ovised tht 
gabivexa tetnhemiteqxs sdt 2i ,jeromiersaut =» (OVEL 
<“peiv of etnefdve sat @tourten: oels brs saan 
on ti wet asdéed ek Lisnaa .ordoe boditoasb'¢ 

& ar . (@ee@L \rewoH) Bebivesq ei tee nda 


NO 
Ss 


abtow asit tof¥es etostdo to -2erwsokq 2é aes” sagas 


ountolg oft 2d teed sd hiw primed. vtumite: 6 
baeoago as “rerltapos <sivahiniamaaas heyefqe tb ous 0s 
rotito Adee 62 axen asmitotg ans painoidloasiiiut cot 
’ irtsatt eens | a seeter gered a wet tow wore: ae 
| x0 asineag) A ore yd bosesetiost od ke 
oitaginnes: ams taw Tatientaon 9 « 


£5 
words. The general prediction is that imagery set should 
be most effective with concrete words and verbal set most 
effective with abstract words. Two experiments failed to 
find this interaction (Paivio & Yuille, 1967; Yuille & 
Paivio, 1968) but this disconfirmation may have resulted 
from the use of study intervals that were too short for 
adequate imagery mediation to occur (Bugelski, 1968; Wood, 
1967). Subjective reports have provided some evidence 
that the subject's strategies in these experiments are 
often determined more by the characteristics of the words 
than by instructional sets; this is especially so when the 
subjects are instructed to use a repetition strategy 
(Paivio & Yuille, 1969). 

Yarmey and Csapo (1968) found that a verbal set (sen- 
tence generation) was superior to an imagery set for ab- 
stract words but found no differences between sets for con- 
crete words. However, an obvious ceiling effect occurred 
for the concrete words. Ten paired-associates were pre- 
sented for five alternate study and test trials. Independ- 
ent ‘of “instructional ‘set’, “almost ‘the’ ‘entire “list ‘of *con- 
crete words had been learned by the second trial (mean re- 
call - 9.8) while learning was not complete for the ab- 
stract words even by the end of the fifth trial (mean re- 
call range - 7.0-9.0). The ease with which the concrete 
word list was learned may have masked any potential inter- 
action with set. 


One recent experiment (Paivio & Foth, 1970), however, 
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has confirmed the expected interaction between imagery and 
verbal instructional sets with concrete and abstract noun 
pairs. The experiment employed a very powerful instruc- 
tional set which required subjects to think of a mediating 
visual image and then draw a representational picture of it 
or think of a mediating phrase or sentence and then write 
it down. Subjects were presented one study and test trial 
with either thirty concrete noun pairs or thirty abstract 
noun pairs. Each subject was instructed to use imagery 
mediation for one-half of the pairs and verbal mediation 
for the other half. Each noun pair was presented for fif- 
teen seconds. The imagery set resulted in significantly 
higher recall than the verbal set for concrete nouns but 
the reverse effect occurred for the abstract nouns. It was 
also noted that subjects often failed to generate an image 
mediator for the abstract nouns and even when they did, 
the response latency for discovery of the image meciator 
was longer than for the discovery of a verbal mediator. 
When the data were reanalyzed for only those abstract noun 
pairs in which mediators were generated, the differences 
between instructional sets disappeared. Thus the superi- 
ority of the verbal instructional set over the imagery set 
can perhaps be attributed to the relative difficulty of 
generating mediating images for abstract words. A repli- 
cation of the experiment without requiring the subjects to 
draw or write the mediators resulted in superior recall of 


concrete nouns under the imagery set than under the verbal 
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set and no differences or slightly higher recall of ab- 
stract nouns under the imagery set than under the verbal 
Seite: 

In summary, there has been a combination of failures 
and successes in demonstrating the instructional set inter- 
action with concrete and abstract word pairs. When in- 
structional set differences have been found, the greatest 
effect has been imagery set superiority with concrete 
words and to a lesser degree, verbal set superiority with 
abstract words. One of the probable reasons for incon- 
Sistent instructional set effects is that abstract words 
can, to some degree, suggest concrete referents. The word 
"pain" may conjure up an image of a flame or a dentist 
drilling a tooth. Bugelski (1970) reports that subjects 
instructed to form images for abstract words do as well as 
Pat ehnucted subjects on recall tests and furthermore, the 
uninstructed subjects frequently report using concrete re- 
ferents as an aid to memorization. Under an imagery set 
higher recall for concrete over abstract words may be 
attributed to a more difficult task imposed upon the learn- 
ers of abstract words. The concrete referent to an ab- 
stractanountisl “furthersremoved!sthantas thelconerete rer 
ferent to a concrete noun. The word pair, knife-pain, may 
be learned by conjuring up an image of a knife in someone's 
arm. Even though this image may be readily retrievable on 
recall, the subject must remember that the image is to he 


translated to mean pain. A mistranslation may occur and 
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the subject may respond "injury" or "hurt" or even "arm." 
Contrast this with the word pair, knife-blood, in which the 
image formed is a sharp knife covered with blood. During 
recall, this image seems to make the correct response more 
readily available requiring less decoding than did the 
knife-pain word pair. Thus, abstract words may to some 
degree form both verbal symbolic and nonverbal imagery en- 
grams in memory but the latter is considered to be a less 
effective memory trace for response retrieval when the 
materials are abstract rather than concrete. 

One further set of evidence supporting an imagery- 
verbal processing distinction has been presented in which 
interference tasks are introduced in the learning paradigm. 
The assumption here is that the central mechanism under- 
lying visual imagery is the same one underlying visual per- 
ception.) thi this ers trucethen idistracting ‘tasks “that “re- 
quire visual perceptual skills should be more interfering 
in learning situations where imagery mediation is utilized 
than tasks that entail different processing modalities 
such as the tactile or auditory senses. In one experiment 
(Bower, 1969), four groups of subjects were required to 
learn a list of thirty paired-associates while at the same 
time perform a distracting task. The independent vari- 
ables were imagery versus rote repetition instructional 
sets and visual versus tactile interference tasks. The 
distracting task required tracking, with the middle and 


index fingers, a wavy line that weaved erratically back 
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and forth across a horizontal slot one inch wide. In one 
condition, the line was printed and the subject had only 
visual cues to guide him in tracking. In the alternate 
condition, the line was a raised string and the subject, 
with his eyes closed, had to use only tactile cues to keep 
the string between his two fingers. On a subsequent re- 
call test the findings were as predicted. Recall was high- 
est for subjects who had been instructed to use an imagery 
strategy and for these subjects the visual task interfered 
more with performance than did the tactile task. No dif- 
ferential effects from the interfering tasks were found 
for the subjects given the rote learning set. In another 
related experiment (Atwood, 1971), subjects had to learn 
either highly abstract associations or relatively concrete 
and hence highly imaginable ones. The distracting task 
required the subject to verbally react to the presentation 
Of asdigit, either |. or 2 by saying “two"-or “one™ respec= 
tively. In one condition the digits were presented audi- 
torily by the experimenter and in the other visually. Al- 
though this task appears to be almost trivial in terms of 
the demands on the subject, the results were striking. 
Both tasks interfered with the easily learned concrete 
materials and the more difficult abstract ones. Of criti- 
cal importance, however, is that the visual digit presen- 
tation interfered most with the concrete materials and 
least with the abstract materials but the auditory digit 


presentation interfered most with the abstract associates 


ejenrstis sdt at Lantsioead bit mid obin of ian 
togtdee ory bas, palise peatet 5 eew omit ore yt 
quszt oF! Baus afistoss yiao: ae: od bad ybseolo abys “ne 
-st drevpeedse 5 10 Saeikargth ows eid teewied omiw 
-dpid esw iisoat .bsdoiberq as otow pon kbat? eng tee {8 
vreapeint ne seb oF Bbecoptcdert mesd Osa ow etoatdge” P 
bsistweon: Adapt Iaderv oot etostdue sess tol bas 
-4ib of .desd Sitges? edt, bib asi? somsrtotzeq Hae 
bavoet sisw axeet paiysitotnt sda moxt edvetts Bai. 
yorigons nl .t8e@ pelarssl stor ons aaee ee " iJ 
avset oct ben avoetidue ,(fVer ,boawstA) + nhomrtagxs 
ateaxomo> vfevistels+ to ¢aeittstsoaes stosisteds gird 
Az6¢ vnivasize£b ed). .epno slidsalpamé wiped ‘sc 
doitesnaesig sr ot. dossy ylisdtor ot doateme saz botiwg 
-gegeer "sro" xo “ows” prhbyse yd < x0 { tetités phew: EY be 
~ibys beinseerg saav. etiptn oft BOL Rea TE ome nt RY ' 
“{4 .Yilscely torte sda of ‘bas 134nenmixegxs srls Ladd 
to emrsd ni Sbvest suomle Sd oF axssnge aad Bwids 
aie tatcete ergy atlas: ‘ioe s3eciite daa no 3 


20 
and least with the concrete ones. The findinas from these 
two experiments support the notion that interfering tasks 
in the same perceptual modality as is utilized in imagery 
mediational processes will prevent adequate imaginal visu- 
alization from occurring and hence disrupt any benefit 


that might have been derived therefrom. 


Studies in Long-Term Retention 

Most of the studies discussed so far have investi- 
gated the effects of concreteness-abstractness or imagery 
values of nouns on acquisition and recall in the paired- 
associate task. It should be noted, however, that the 
tests for retrieval have been immediate recall measures 
following the presentation of a fixed number of alternate 
study and test trials. Little attempt has been made to 
study the retrieval of information over longer periods of 
time. Studies in long-term retention not only provide 
important theoretical contributions to learning theory but 
also have obvious implications to applied psychology in 
education. 

Butter and Palermo (1970) investigated the differen- 
tial recall of response items in paired-associate lists by 
varying the imagery values of both the stimulus and re- 
sponse components. Sixteen noun pairs were presented for 
two alternate learning and recall trials followed by an 
additional recall test either immediately or forty-eight 
hours later. The predicted order of recall, high~high, 


high-low, low-high, low-low, was found for both immediate 


Pepi 
and long term recall. Fewer correct responses were made 
after the forty-eight hour period as compared to the imme- 
diate recall test but none of the interactions with time 
was Significant. The experiment was replicated using a 
longer list (thirty-two pairs), two or four alternate 
study and test trials, and either an immediate or delayed 
recall test. The order of recall for the thirty-two-pair 
list was the same as for the sixteen-pair list regardless 
of time of recall-test or number of learning trials. Sur- 
prisingly, the main effect of time failed to reach signif- 
icance. Perhaps, for these stimulus materials, the reten- 
tion interval was simply too short. One finding of inter- 
est was that both stimulus and response imagery values were 
positively related to learning. Butter and Palermo (1970) 
Suggest that response concreteness is of little consequence 
only when the task is relatively easy. But when the task 
is made more difficult by increasing the number of pairs to 
be remembered, or by reducing the number of learning trials, 
or by increasing the time between learning and recall, the 
imagery aroused by both the stimulus and response items 
during acquisition is important to the retrieval process 
at the time of recall. 

Schnorr and Atkinson (1969) presented three lists of 
concrete-concrete noun pairs under either an imagery or 
repetition set. Each list of sixteen pairs was presented 
for one study and test trial. Subjects were given a "sur- 


prise" recall test for all three lists after a one week 
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interval. More correct responses were recalled under the 
imagery set than under the repetition set for both initial 
and delayed recall where delayed recall was the proportion 
of items correctly recalled in the initial test that were 
correctly recalled one week later. USing a Similar pro- 
cedure, Yarmey and Baker (1971) found analogous results 
comparing picture-picture pairs with concrete-concrete 
noun pairs. There was higher recall for imagery set and 
picture pairs than for repetition set and noun pairs for 
both initial and delayed recall. 

Experiments in long-term retention can also be inves- 
tigated using multiple lists and testing for recall after 
all lists have been presented. Bower (1969) presented five 
different twenty-pair concrete noun pair lists under either 
imagery instructions or standard paired-associate instruc- 
tions. Each list was presented for one study-test-study 
sequence after which recall was tested on all five lists. 
There was higher recall for the imagery subjects on both 
initial and delayed tests. The extra study trial appar- 
ently more than compensated for any effects due to cumula- 
tive interference over lists as delayed recall was slightly 
higher than initial recall. In summary, the few experi- 
ments exploring long-term retention have yielded results 
analogous to those found for studies employing shorter 


retention intervals. 
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Theories ofpImagery Processing 

In Chapter I, it was mentioned that the learning of 
A-B pairs could be conceptualized as consisting of three 
functionally separate processes: stimulus integration; 
response integration; and stimulus-response association. 
Which process is most affected by imagery mediation is of 
theoretical interest. 

Bower (1969) views the beneficial effects accrued 
from imagery mediation aS occurring more at the associa- 
tive stage than at the stimulus or response encoding 
Stages. He discounts the position that imagery elabora- 
tion results in greater distinctiveness of cues leading 
to less intralist generalization and hence higher recall; 
he also discounts the position that imagery processing 
has its main effect by raising the general level of re- 
sponse availability. Evidence against the distinctive- 
ness of cues position was provided in one experiment in 
which it was found that stimulus recognition was no higher 
for subjects given an imagery set than for subjects given 
a rote repetition set. Bower (1969) reasoned that if the 
response availability hypothesis is correct, one should 
expect differences between an imagery set and a repetition 
set on a recall test but not on a recognition test. Bower 
(1969) tested this notion and found significant differ- 
ences favouring the imagery set under both test conditions 
thus providing negative evidence for the response avail- 


ability hypothesis. 
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In support of the position that imagery mediation re- 
sults in "better or stronger" associations than does verbal 
mediation, Bower (1970c) found that an interactive imagery 
set (the subjects were instructed to imagine the referents 
to the words interacting in an integrative scene) resulted 
in superior recall performance than either a separation 
imagery set (the subjects were instructed to visualize the 
referents to the words in a nonintegrative way; that is, 
they were to place each image in different positions in 
the visual field) or a rote repetition set. 

While the above evidence suggests support for the 
relational association position, it does not directly dis- 
count the distinctiveness notion unless by distinctiveness 
‘Bower (1970c) is referring exclusively to the stimulus en- 
coding phase of learning. It is hard to imagine that an 
interactive imagery set, which can perhaps be described as 
conferring a type of "perceptual-unity" on the objects to 
be associated (Asch, 1969), would not result in some degree 
of distinctiveness of the stimulus-response complex. While 
imagery may not result in distinctiveness at the stimulus 
encoding stage, it may do so at the associative stage pro- 
viding a very unigue stimulus-response unit. It is perhaps 
the unit which, because of its distinctiveness, is highly 
resistent to general or specific forms of interference. 

In regard to the distinctiveness notion, it is inter- 
esting to note that subjects under instruction to use im- 


agery to associate concrete noun-noun word pairs will 
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perform at a higher level if the stimuli are low-frequency 
words with few dictionary meanings rather than high- 
frequency words with many dictionary meanings (Schnorr & 
Atkinson, 1970). For example, the words camel, igloo, 
and volcano can be contrasted with book, dish, or girl. 
Schnorr and Atkinson (1970) theorize (post hoc) that the 
probability of successful reconstruction of the correct 
stimulus given the verbal stimulus will be inversely re- 
lated to the potential number of images that the verbal 
stimulus can suggest. This hypothesis, coupled with the 
assumption that the number of dictionary meanings varies 
directly with the number of potential images evoked by a 
word, predicts superior performance with words containing 
few dictionary meanings than with words containing many 
dictionary meanings. Furthermore, to the degree that re- 
membering the context in which the stimulus occurred in 
the imaginal association is important to response retriev- 
al, low-frequency words generally occur in fewer contexts 
than high-frequency words, and hence there should be a 
higher probability of recalling the appropriate context 
when the stimulus is of low-frequency rather than of high- 
frequency. Evidence in support of this high-low frequency 
theory has recently been provided (Paivio & Madigan, 1970; 
Paivio & Smythe, 1971). 

In proposing an alternate theory to account for re- 
call differences of concrete and abstract words, Wickens 


and Engle (1970, p. 271) have stated that "the concept of 
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abstractness implies that the word in question is broad and 
inclusive in meaning." They have suggested that superior 
recall of concrete over abstract words can perhaps be ac- 
counted for by the higher probability of semantic overlap 
and hence greater interference amongst abstract words. 
Wickens and Engle (1970) derived this notion from an exper- 
iment using the Peterson and Peterson (1959) paradigm. 

This paradigm requires the subject to count backwards by 
threes from a designated number following the presentation 
of the to-be-remembered stimuli. Recall performance over 
trials for noun triads was found to decline more for ab- 
stract words than for concrete words and this finding in 
part led to the semantic overlap hypothesis. Paivio and 
Begg (1971) tested this hypothesis using the same paradigm 
employed by Wickens and Engle (1970) but controlled for 
interitem associative overlap between and within the con- 
crete or abstract noun triads. Recall was still higher 
for concrete than for abstract nouns. Paivio and Begg 
(1971) concluded that the effects of noun concreteness on 
recall could be more reasonably attributed to the positive 
effects of imaginal encoding than to the negative effects 
of interitem associative interference among abstract items. 

In summary, it seems clear, at least at the theoret- 
ical level, that different responses are being recalled in 
the cases of imaginal elaboration and verbal elaboration. 
In the former case, presentation of the verbal stimulus 


results in retrieval of a compound amalgamated stimulus- 
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27 
response image in which the subject must visually search 
for the response and then decode and translate the response 
image into a verbal response. In the latter case, presen- 
tation of the verbal stimulus encourages the subject to re- 
construct the mediational verbal chain that provides the 
direct link to the response. It appears quite possible 
that the information stored under imaginal elaboration may 
be both quantitatively and qualitatively different from 


that stored under verbal mediation. 


Visual-Spatial - Verbal-Sequential Processing 


Some attempt has been made to functionally differen- 
tiate the imagery and verbal memory codes. Paivio (1971a) 
has postulated that imagery processes are specialized for 
parallel processing while the verbal system is most adept 
at sequential processing. Parallel processing in this in- 
stance is meant to imply simultaneity of functioning where- 
as sequential processing implies the interdependence of 
successive operations. Both codes, however, are operation- 
ally parallel; that is, within each system, items of infor- 
mation can be processed independently of one another. 

These theoretical constructs have been tested exper- 
imentally by manipulating the accessibility of the two mem- 
ory codes in sequential (memory span and serial learning) 
and nonsequential (free recall and recognition) learning 
tasks. Paivio and Csapo (1969) reasoned that since words 


can be read faster than objects can be named, a sufficiently 
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28 
fast presentation rate would allow for verbal processing of 
words but not for pictorial stimuli. The fast presentation 
rate should also interfere with the arousal of any referen- 
tial or associative imagery to words. Since the verbal 
code is hypothesized to be necessary for sequential process- 
ing and because pictures can not be verbally processed at a 
fast presentation rate, memory for pictures should be 
poorer than for words in memory span and serial learning 
tasks if the stimulus materials are presented at a fast 
rate. For tasks not requiring sequential processing, mem- 
ory for pictures should be as good as memory for words even 
at a fast rate as serial order information need not be re- 
tained. In this instance, pictures can be encoded as con- 
crete images and later decoded into words for purposes of 
verbal recall. Recall for abstract or concrete words 
should not differ at the fast rate for either sequential or 
non-sequential tasks as only the verbal code can be uti- 
lized. At a slow rate of presentation, the probability of 
dual memory processing will be greatest for pictures fol- 
lowed by concrete words and least likely for abstract words. 
Thus, memory for pictures should be at least as good as for 
words in serial learning and memory span tasks and should 
be better than words in free recall and recognition tasks. 

The above predictions were tested experimentally by 
presenting either pictures, their concrete noun labels, or 
abstract nouns at either a fast presentation rate (5.3 


items per second) or a slow presentation rate (2 items per 
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29 
second) in four different memory tasks: memory span, se- 
rial learning, free recall, and recognition. The predic- 
tions were basically confirmed. Memory for pictures rela- 
tive to words was poorest at the fast presentation rate in 
the sequential tasks and best at the slow rate in the non- 
sequential tasks. No differences among stimulus types 
appeared at the fast rate in the nonsequential tasks. At 
the slow rate, concrete words were better recalled than 
abstract words in free recall, recognition, and serial 
learning. In summary, presentation rate affected picture 
memory the most because of the availability of dual coding 
only at the slower presentation rate and affected abstract 
words the least because of the high probability that only 
the verbal code was involved at either presentation rate. 

Paivio and Csapo (1969) also investigated the number 
of false positives (new items recognized as old) that oc- 
curred in the recognition task. Significantly more false 
positives were made for words than for pictures at both 
presentation rates. If it can be assumed that the verbal 
code was not available for pictures at the fast rate, this 
finding suggests that some aspects of the stimulus informa- 
tion in the imagery code for pictorial stimuli are better 


retained than in the verbal code for word stimuli. 


Summary of Research Implications 
In summary, imagery appears to be most effective for 
coding and decoding concrete bits of information while ver- 


bal mediation appears most effective for storing abstract 
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30 
information. While it seems intuitively obvious that ima- 
gery does not easily lend itself to the processing of ab- 
stract materials, it is not clear why imagery should be 
more effective than verbalization for processing concrete 
materials. Perhaps images are less susceptible to inter- 
ference than are verbal mediators. This may be because of 
the nature of the stability of the image or because of the 
kinds of experiences most likely encountered as interfer- 
ing. Perhaps images are as susceptible to interference 
from other images as verbal mediators are to each other, 
but man, being primarily a verbal beast, is more exposed 
to and spends more time coping with verbal behaviors than 
he does with nonverbal images. The precise mechanism of 
interference (e.g. unlearning or response competition) is 
not really critical sat «this -point.ntimages saresfor-one 
reason or another, more stable, less susceptible to decay, 
Or are more resistent to either general or specific forms 
of interference than are verbal mediators. 

Another possibility is that imagery is most effec- 
tive when accompanied by verbalization. It is very diffi- 
cult to spend any length of time imaging perceptual ob- 
jects in space without covertly verbalizing the experience. 
Paivio (197la) has suggested that we give implicit verbal 
labels to all stimuli but will only form images when the 
stimuli are relatively concrete or can readily suggest a 
concrete image. Stated in another way, abstract words 


tend to elicit only one memory trace (verbal engram) while 
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hl 
concrete stimuli elicit two memory traces (both a verbal 
and a pictorial engram). Recall should be substantially 
facilitated when two memorial representations are avail- 
able rather than just one (Paivio, 197la). 

Differences in stimulus encoding and decoding also 
may partially account for the differential effectiveness 
of the two memory systems. In the Paivio and Foth (1970) 
study discussed earlier, reaction time data indicated no 
differential time factor in the formulation of either an 
image or verbal mediator to a concrete word. Recall 
latencies revealed, however, that it took longer to re- 
call concrete responses learned by verbal mediators than 
concrete responses learned by imagery mediation. Paivio 
(1971b) has suggested that imagery mediation may facili- 
tate recall by providing an efficiently organized spatial 
compound which either takes up less space in memory or 
can be aeenaea more efficiently during recall than can a 
verbal mediator composed of a sequentially organized lin- 
guistic string of elements. It is on the basis of this 
visual-spatial verbal-sequential functional distinction 
and the dual-coding hypothesis that the following research 


was formulated. 
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CHAPTER ELI 
RATIONALE AND HYPOTHESES 


Rationale 

The basic assumption underlying the proposed research 
is that nonverbal imagery and verbal symbolic mechanisms are 
the two basic components of thinking (Bower, 1969; Paivio, 
1969, 197la). The nonverbal system seems to be more adept 
at processing concrete information while the verbal system 
acts as a more efficient processor of abstract information. 
It is assumed that during acquisition, concrete stimuli 
will tend to elicit two engrams in memory (verbal symbolic 
and nonverbal imagery) while abstract stimuli will tend to 
elicit only one (verbal symbolic). Forgetting is concep- 
tualized as a process whereby the memory traces, for one 
reason or another, decay or become less accessible or less 
supportive Of recall over time. Concrete stimuli can be 
recalled more reliably than can abstract stimuli because 
the former are supported in memory by two engrams, either 
one of which, when retrieved, is sufficient for criterion 
performance. Furthermore, because the imagery system is 
specialized for parallel processing as opposed to sequen- 
tial processing in the verbal system, concrete-imagery 


redintegration may take less time and produce fewer errors 
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33 
than abstract-verbal redintegration. 

An extension of this theory would suggest that items 
represented in memory by two engrams should be less suscep- 
tible to general interference than would items represented 
by only one engram. Perhaps the presence of an additional 
memory code (imagery) offsets specific interference effects 
that occur when only a verbal code is available. One would 
thus expect more inter- and intralist interference when 
learning a corresponding set of abstract associates. Such 
a prediction would be consistent with the general finding 
that learning performance with concrete words is superior 
to that of abstract words. 

While there is a great deal of evidence pertaining to 
different acquisition rates for concrete and abstract mate- 
rials, little research has focused on the differential for- 
getting of such materials over time. Furthermore, the few 
studies which have employed long-term retention intervals 
(Butter & Palermo, 1970; Schnorr & Atkinson, 1969; Yarmey 
& Baker, 1971) have simply administered a fixed number of 
alternate study and test trials. This procedure is some- 
what inadequate. An experiment designed to compare reten- 
tion for two or more values of a variable in acquisition 
must ensure equal levels of original learning (Underwood, 
1964). 

In the proposed study an A-B, A-C, A-D, A-E inter- 
ference paradigm will be employed. Prior to testing for 


retrieval of concrete and abstract nouns, an attempt will 
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be made to equate the different paired-associate lists for 
habit strength at the end of original learning. Perfor- 
mance criteria will be equated by using a presentation pro- 
cedure that allows for particular word pairs, as they are 
learned, to be dropped from the study trials but rein- 
stated for test trials so as to minimize selective over- 
learning of some pairs. The major hypothesis is that 
after four interfering lists of concrete or abstract nouns 
are learned to a common performance criterion level, more 
concrete nouns will be readily retrievable than abstract 
nouns. 

It is perhaps interesting to contrast the above 
hypothesis with research that has manipulated meaningful- 
ness of trigrams. Keppel (1968) has reviewed a large num- 
ber of studies in which retention tests were administered 
either twenty-four hours or one week after the completion 
of learning. In all experiments an attempt was made to 
equate the level of learning prior to the retention inter- 
val. Although the number of trials to criterion was less 
for high-association trigrams than for low-association tri- 
grams, differential recall over time was not observed to 
occur; in other words, "meaningfulness does not influence 
rate of forgetting (Keppel, 1968, p. 201)." 

These findings support the theory that differential 
acquisition rates reflect the greater difficulty of find- 
ing an appropriate verbal symbolic mediator for the low- 


association words or trigrams. However, once a mediator 
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35 
is discovered and the verbal unit learned, the rate of for- 
getting of the "low-association" mediator will be the same 
as for the "high-association" mediator. 

On the other hand, faster acquisition rates and 
greater long-term retention of high-imagery words over low- 
imagery words follows if certain assumptions are made. High- 
imagery words can be learned by either imagery mediation or 
verbal mediation or both. Low-imagery words, by definition, 
do not readily suggest images and there is therefore a high 
probability that verbal mediators will be utilized during 
acquisition. Acquisition rates are faster for high-imagery 
words because of the potential availability of two types of 
mediators, either of which will suffice for recall, and 
possibly because of the greater stability of memory traces 
based on visual imagery. Retention losses will be less 
for high-imagery words for the same reasons. High-imagery 
words will be acquired faster and retained longer than low- 
imagery words only to the degree that visual imagery is 
differentially utilized in the learning of concrete as 
opposed to abstract materials. 

The type of mediation (imagery or verbal) utilized 
during learning will depend on at least three such factors: 
firstly, the subject's ability to formulate one or the 
other of the two kinds of mediators; secondly, the degree 
to which the semantic characteristics of the word readily 
Suggest either an image or a verbal associate; and third- 


ly, the subject's predisposition to formulate particular 
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kinds of mediators. The proposed research will manipulate 
two sets of independent variables related to the latter two 
factors. Two levels of imagery values for familiar nouns 
(high-imagery concrete and low-imagery abstract) will be 
crossed factorially with three sets of instructions: an 
imagery set, a verbal (sentence generation) set, and a rep- 
etition set. The purpose of employing instructional sets 
reflects an attempt to bring the learning strategies of the 
subjects under the control of the experimenter. To the de- 
gree that this can be accomplished, it can be predicted 
from the dual-processing theory that instructional set will 
interact with imagery values. Thus, several hypotheses can 
be generally stated. High-imagery concrete words will be 
learned faster and retained better than low-imagery ab- 
stract words. For high-imagery concrete words, acquisition 
and recall performance scores will be higher under imagery 
instructions than under verbal instructions; for low-ima- 
gery abstract words, acquisition and recall performance 
scores will be higher under verbal instructions than under 
imagery instructions. The repetition set should suppress 
relevant mediational strategies from developing and pro- 
vide a useful comparison against which the effects of both 


the imagery and verbal sets can be evaluated. 


Experimental Design 
The study will employ a mixed design including two 


independent variables crossed factorially and one repeated 
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37 
measures factor. One between subjects factor will contrast 
two levels of concreteness-imagery values for nouns (con- 
crete or abstract) and the other between subjects factor 
will contrast three different instructional sets (imagery, 
verbal and repetition). The repeated measures factor is 
represented by four paired-associate lists (A-B, A-C, A-D, 


AvE) . 


Dependent Measures 

The dependent acquisition measure will be the number 
of response errors made on each list during test trials. 
The dependent retention measure will include the number of 
correct responses recalled for each list with a correct 
response being defined in two different ways: matched to 
the correct stimulus and placed in the correct list (or- 
dered recall) or matched to the correct stimulus but not 


necessarily placedinthe correct list (unordered recall). 


Hypotheses: Acquisition 

1. Irrespective of instructional set, more errors will 
occur during test trials on the abstract noun lists than 
on the concrete noun lists. 

2. For the concrete nouns, more errors will occur on test 
trials under the verbal set than under the imagery set. 

34. For hevabstract nouns, more errors will occur on test 
trials under the imagery set than under the verbal set. 

4. For concrete nouns, more errors will occur on test 


trials under the repetition set than under the imagery and 
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38 
verbal sets. 
Se «POL abstract. nouns,, more errors will‘occur on" test 
trials under the repetition set than under the imagery and 


verbal sets. 


Hypotheses: Ordered Recait 


6. Irrespective of instructional set, more concrete nouns 
will be correctly recalled than will abstract nouns. 

7. More concrete nouns will be correctly recalled under 
the imagery set than under the verbal set. 

8. More abstract nouns will be correctly recalled under 
the verbal set than under the imagery set. 

9. More concrete nouns will be correctly recalled under 
the imagery and verbal sets than under the repetition set. 
10. More abstract nouns will be correctly recalled under 


the imagery and verbal sets than under the repetition set. 


Hypotheses: Unordered Recall 


ll. Irrespective of instructional set, more concrete nouns 
will be correctly recalled than will abstract nouns. 

12. More concrete nouns will be correctly recalled under 
the imagery set than under the verbal set. 

13. More abstract nouns will be correctly recalled under 
the verbal set than under the imagery set. 

14. More concrete nouns will be correctly recalled under 
the imagery and verbal sets than under the repetition set. 
15. More abstract nouns will be correctly recalled under 


the imagery and verbal sets than under the repetition set. 


enon Sexo AAD SION an sm | 
,emrod tosytads ta re pottaons es “mn 
thn be liesae piteaeios ad LiLiw argon hina 9x0 


v3, ve - 


. ae bday Sis, iad ete ne 


rshay bal Tessx cree ad Ciiw nue 


ishou Bellsnox yissex109 ad Iftw pene 
ge ALS’ Ieqax sit waste? Hed t asse Laedtxay ¢ 


19SAny Sslisosx yistootvtoo, sd’ If fw enuan 398 


BOF. ss 

anben sioxroton siom tee ena: ay ay 
-atuom tosiseds Ubiw ia ‘be. 4 

1shnu bellsser yitopyioo ac ie sm 
ae 


488 Pease ‘ens: 


yebnu Solissex yisygemzo0> ed if 


oe Deu 


tehav. befinsey sce 
tae noksitsqax et: 


CHAPTER IV 
METHOD 


Subjects 

Out of a total of approximately 500 first and second 
year undergraduate students enrolled in two large lecture 
sections of Introductory Educational Bey eRO ee at the 
University of Alberta, 120 volunteers agreed to participate 
in the study. Of these students, only 101 actually partic- 
ipated of which 5 were discarded for not completing all 
portions of the experiment. Of the remaining 96 subjects, 
23 were male and 73 were female. Prior to volunteering, 
all subjects were informed that they would be paid $2.00 to 


cover their transportation costs to and from the University. 


Paired-Associate Lists 

Thirty concrete and thirty abstract nouns were 
selected from the 925 noun list compiled by Paivio, Yuille, 
& Madigan (1968) which were rated for imagery, concrete- 
ness, and meaningfulness. The two lists were selected on 
the basis of imagery values and were matched for equiva- 
lent mean and standard deviation meaningfulness values. 
Because the experimental procedure required the subjects 
to type the responses at a computer terminal, the initial 


selection of nouns was also based on word length so the 
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40 
high- and low-imagery items were relatively equivalent in 
typing difficulty. Four lists each containing six pairs ‘of 
high-imagery nouns were constructed. The same stimulus items 
were paired with new response items in each list forming 
an A-B, A-C, A-D, A-E interference paradigm. An identical 
set of lists was constructed with low-imagery nouns. This 
interference paradigm was selected on the basis of pilot 
data which revealed that substantial forgetting would occur 
under the prescribed conditions of the proposed experiment. 
All pairing of nouns was random with the exception that any 
obvious association was avoided and no two words in any 
pair began with the same letter. Table 1 lists the noun 


pairs with accompanying norm values. 


Presentation Procedure 

Word pairs were presented to individual subjects on 
an IBM 1510 CRT instructional display screen and the learn- 
ing program was executed under control of an IBM 1500 oper- 
ating system. Standard paired-associate directions were 
received by the subject through headphones in coordination 
with the presentation of the stimulus materials. Figure l 
presents a flow diagram of the learning program and the 
audio messages. All responses were recorded by having the 
subject type in the appropriate word at the computer ter- 
minal. These responses appeared on the monitor as they 
were typed and could be corrected for errors by the subject. 


When the subject was satisfied with his response, he would 
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Stimulus 


hound 
barrel 
elbow 
rock 
lad 


beast 


pledge 
law 
moral 
cost 
attitude 


greed 


Concrete 
Abstract 
Concrete 


Abstract 


TABLE 1 


CONCRETE AND ABSTRACT NOUN PAIRS WITH 
IMAGERY AND MEANINGFULNESS VALUES 


hist 
scarlet 
dress 
nail 
flood 
corner 


letter 


mercy 
satire 
hour 
perjury 
economy 


length 


stimuli 


stimuli 


responses 


responses 


Imagery Values 


Mean 


Responses 


list 2 
lip 
hotel 
maiden 
person 
square 


juggler 


advice 
deed 
welfare 
mood 
irony 


effort 


SD 


wee 


Lis t,.3 
tomb 
chin 
officer 
stain 
mule 


engine 


crisis 
mind 
gender 
evidence 
duty 


Viola tion 


4l 


list 4 
mother 
village 
tripod 
body 
harp 


string 


spirit 
ego 

custom 
answer 
malady 


position 


Meaningfulness Values 


Mean 
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This is the first part of the learning experiment. 
The list of word pairs which you are to learn will 
appear on the screen in front of you, one pair at 
a time (12 seconds) 


Now you must type the response words. You can 
begin when the rectangle appears on the screen. 
(7 seconds) 


Watch the screen in front of you. The word pairs 
will be presented again. (7 seconds) 


For the next part of the experiment, you must 
learn another list of word pairs. The pairs will 
appear on the screen in front of you, one pair at 
a time. (15 seconds) 


That completes the experiment. Thank you very 
much for participating. If you have any questions 
or if you were not able to follow all of the in- 
structions, please talk to the supervisor. Good- 
bye for now. (15 seconds) 


FIGURE 1. Flow diagram for noun-pair presentation 
procedure and audio messages. 
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43 
"enter it" by pushing an appropriate key. Alternate study 
and test trials were employed. Each word pair was pre- 
sented for eight seconds on study trials and each stimulus 
item for a maximum of fifteen seconds on test trials. The 
test trial for a stimulus item would terminate at the time 
the subject "entered it" or at the end of fifteen seconds 
whichever came first. A pause of one second occurred be- 
tween the offset of one word pair (or stimulus item) and 
the onset of another. The length of the inter-trial inter- 
vals within or between lists is indicated in Figure l. The 
serial order of presentation of the words on any particular 
study or test trial was randomized. 

Errors included wrong responses or omissions. Each 
entered response was read by the learning program in two 
letter sequential units. If more than one unit was incor- 
rect, the response was scored as an error. For example, 
the word "crisis" would be accepted as correct if spelled 
"crises," "krisis," or "crisiss" but not accepted if 
spelled "creses" or "crisses." Thus, one letter substitu- 
tions, which pilot data revealed to be the most common 
type of error, were acceptable. 

The final learning criterion was five out of six cor- 
rect responses. During learning, however, any specific 
response that was correctly recalled on a test trial was 
dropped from the subsequent study and test trials. This 
procedure, consisting of presenting progressively fewer 


pairs, continued until each response in the six-item list 


va ee Seas ay sek 
vbare stemxodss oy eeahaae aan 
seg baw 238g brow. foe -Bevetam: 


eofumite dose Sas’ sues ie 3 
od? .8isti3 esx to ahinopee ages Yo mumiesm 6 dean 
omit sit Js odanimrs3 bivow, mode anlimkts 5 10% isixt 


absdonge fosstit to bas sent 45. 38 "sb Horsdns" Joe ae 


-sd Berivov0 Bhopse eno Jo Seysd A s/Pext? omso TeveHOa 


bos (me¢i eolumise 70) Xi6q brow 610 to tse2to aden 
~todni Lsiit-retmk edt 2o dtpael odt ceases to 36 210. A: 
ait .f oxwpit ni betsothar ek gteil qavewted! no) mits ieee 
tsluoidisg vas nO 2ebiow sdy 26 notsasHoeszg io tebro tot 
box imabrisx si) ‘fs ths “en we j 


1962  .e@ttoraekmo xo aSenocmesx’ paotw Hsbblart ig 


ows ne marporg otiniss! sft vd beer eswess 


“tOoadt esw tinue sno ned exom 3I adidas ‘ied anit 
\Slqmsxs 1OT .1O775 AB BB Asiooe ssw Sey 
beiisde ti tosxx165' a6, betqooos sd re Pr aalinst: at 
Be besge2[8 son tue “eeterlis® <9 * abana, 
-ytiszeduaé sotto! sno ,eut?t " caseinat eco petexo" a 7 Re: 


ws 


Homo. ane ars sais og seine Bi, aon aes 


valde tow rors 3 


“109 xie Io suo svit esw i ig 


ry 

oLitiosgqe eB tovawod Smbn sol 
ae Py 

2s5w {six tast Ss £10) cue Ute Be) 


aint -aloint feoe.t (bute 


44 
had been responded to correctly. At this point the entire 
Six-item list was presented again for one study and crite- 
rion test trial. If the criterion (five out of six re- 
sponses correct) was not reached, the program repeated it- 
self by presenting another series of study and test trials 
with those pairs not correctly recalled on the criterion 
test trial. When criterion was reached the next list was 
presented. After the subject reached criterion on the last 
list, the program terminated. Immediately following pro- 
gram termination, a paper and pencil recall test was admin- 
istered in which the subject was given the stimulus items 
and had to recall the response items for each list. This 
was essentially an unpaced free recall test. Appendix C 
containstarcopysofvthis, tests 

In addition to the experimental lists, two practice 
lists were formed: one contained two concrete word pairs 
(lion-car, cannon-garbage) and the other contained two ab- 
stract word pairs (crime-skill, triumph-pain). These word 
pairs were also used as examples in the written instruc- 
tions given to the subjects. The practice trial was pre- 
sented prior to the experimental lists to ensure that the 
subject understood the task and the general instructions 
on how to operate the key-board terminal. Word pairs were 
not dropped during learning and a criterion of one perfect 
trial was required before the onset of the first experimen- 
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45 
Instructional Sets 

Each subject received two sets of written instruc- 
tions. One set included a general introductory descrip- 
tion of the paired-associate task as well as information 
pertaining to the use of the IBM computer terminal. Sub- 
jects were instructed on how and when to type their re- 
sponses, how to correct typing errors, and how to enter 
their responses. Each subject also received instructions 
pertaining to the use of either an imagery, verbal (sen- 
tence generation), or repetitional strategy. These writ- 
ten instructions included appropriate examples of how to 
learn paired-associates. The word pairs in the examples 
corresponded to the type of words (concrete or abstract) 
presented in the task. Appendix A contains the general 
introductory instructions and Appendix B contains the six 
different instructional sets. 

During any one testing session, either concrete or 
abstract words were presented to groups of eight to twelve 
subjects with each subject working independently at a com- 
puter terminal. Prior to initial testing, the six differ- 
ent instructional sets were divided into four groupings: 
concrete-male, concrete-female, abstract-male, and abstract- 
female. The instructional sets were randomly ordered within 
each grouping using a table of random numbers. Distribution 
of the instructional sets from these prearranged groupings 
thus insured subject randomization and also kept the male to 


female ratio approximately equal in each experimental group. 
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CHAPTER V 
RESULTS 


Acquisition 

The number of response errors that occurred on test 
trials was analyzed in a 2 x 2 x 4 analysis bE ananee 
with repeated measures on the last factor. The first fac- 
tor represented concreteness of the noun pairs (concrete 
Or abstract); the second factor represented mnemonic in- 
structional sets (imagery or verbal); and the last re- 
peated measures factor represented the four lists. The 
two repetition instructional groups were excluded from 
the analyses because of heterogeneity of variance and are 
discussed below. Table 2 presents the summary table for 
thigianelysisrand Figure 2 presents#the mean ‘differences 
between all of the experimental conditions. In this anal- 
ysis, the sums of squares for the first two factors (con- 
creteness and mnemonic sets) were partitioned into three 
orthogonal planned contrasts. All contrasts were one- 
tailed. More errors were made with the abstract noun 
pairs than with the concrete noun pairs (hypothesis l, 
i= 13.91,7.0t =71, 60, p < .001l) and more conerete’ noun 
errors occurred under the verbal mnemonic set than under 


the imagery set (hypothesis 2, F = 4.59, df = 1, 60, 
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TABLE 2 


MEANS AND ANALYSIS OF VARIANCE 
FOR ACQUISITION ERRORS 


(a) Mean number of acquisition errors 


Treatment List 

1 2 3 4 
Concrete~imagery 0.44 1.06 ioe 0.88 
Concrete-verbal 100 ZL Zee 128i 
Concrete-repetition 3.69 369 6.44 4.44 
Abstract—imagery 4.25 3.88 4.63 Zed 
Abstract-verbal awa Dok 4.75 3.06 


Abstract-repetition 8.25 8.25 ET 8233 


(b) Summary of Analysis of Variance 


Source df MS F 

Between Subjects 63 ss 
C-A il 420%, 25 73.31 %%% 
CI-CV 1 26.29 459% 
AV-AI di LES 27 e977 
Subjects W. Groups 60 Sr 

Within Subjects 192 
List (A) 3 25,01 7. 55%** 
A x Concreteness (B) 3 13.39 3.88% 
A x Instructional Set (C) 3 5.76 1.67 
AXA xX 5 O07, OO? 
A x Subjects W. Groups 180 3.45 
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p < .05). No differences were found between the correspond- 
ing mnemonic sets for abstract words (hypothesis 3, F = 
1.97, df = 1, 60, p > .05). The analysis also revealed a 
Sagnitigcant List errece (F = 97255, dat = 3, L800, "p <-':007) 
and a list by concreteness interaction (F = 3.88, df = 3, 60, 
p < .05). An examination of Figure 3 shows that the total 
number of errors increased from list 1 to list 3 and then 
decreased on list 4. Scheffé tests revealed that the list 
effect was primarily the result of fewer errors on list 4 
Ea OP Either lises 2) (p < 201) or 3 (p'<¥.01). Scheffe 
tests also revealed that the list by concreteness inter- 
action (see Figure 3) was a function of significant differ- 
ences between concrete and abstract nouns on lists 1 (p < 
rouljma2 (> < .001) jana 5 (p< 0ONMMm put not on list 4 
(p> 505)". 

The main effect of list and list by concreteness in- 
teraction were also tested using the Greenhouse and Geisser 
approximation (Winer, 1962). This very conservative test 
does not require the assumption of equal covariances in the 
pooled variance-covariance matrix. In the Greenhouse and 
Geisser test, the F ratios are calculated in the tradi- 
tional fashion but the degrees of freedom used in finding 
the critical values are adjusted. Using this technique, 
the Jisttefiect was’ still ssignifzeant (p< .01), but ithe 
list by concreteness interaction was not (p > .05). 

As was stated above, the two experimental groups 


given repetition instructions were not included in the 
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overall analysis. This decision was based on an examina- 
tion of the error score variances of these two groups rela- 
tive to the remaining experimental groups. Table 2 con- 
tains the means and Table 3 contains the variances of ac- 
quisition errors for each of the experimental conditions 
and Figure 2 graphically illustrates the mean scores for 
the same groups. It can be seen that variance ratios as 
farge- as 100 to 1 occurred (see..list 4)...} Cochran's test 
for homogeneity of variance revealed highly significant 
differences between the variances (C = .173, df = 24, 15 
p < .01). Figure 2 clearly indicates that differences be- 
tween instructional sets were greatest between the repe- 
tition group and either the imagery or verbal mnemonic con- 
ditions for both the concrete (hypothesis 4) and abstract 


(hypothesis 5) noun pairs. 


Ordered Recall 

This measure represented the number of correct re- 
sponses matched to the appropriate stimulus item and placed 
in the correct list. Differences among groups were ana- 
lyzed ina 2x 3 x 4 analysis of variance with repeated 
measures onthe last factor (lists). The sums of squares 
for the first two factors (concreteness and instructional 
sets) were partitioned into the five planned orthogonal 
contrasts discussed earlier in Chapter III. Table 4 pre- 
sents the summary table for this analysis and Figure 4 por- 
trays the relationships between the six experimental groups. 


All but one of the five contrasts were significant as 
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TABLE 4 


MEANS AND ANALYSIS OF VARIANCE 
FOR ORDERED RECALL 


(a) Mean number of correct responses 


Treatment List 
aL Z 3 
Concrete-imagery Je D She oNh 3463 
Concrete-verbal 2.00 2.06 3350 
Concrete-repetition 1.56 1.81 3.00 
Abstract-imagery Meo NaS 6) 3.06 
Abstract-verbal i OL 200 3.44 
Abstract-repetition Ono 1.06 2a oS 
(b) Summary of Analysis of Variance 
Source df MS 
Between Subjects gD 
C-A ib 2552 Si 
CI-CV 1 15.86 Sic 
AI-AV al Dili. de: 
CB &1 CGV - CR ik 227.53 ie 
AI & AV - AR i 18.34 ae 
Subjects W. Groups 90 Syed) 
Within Subjects 288 
List? (A) 3 RETO S)8) 144. 
A x Concreteness (B) 3 13.93 8 
A x Instructional Set (C) 6 420 2 
A x Bescesé 6 2.49 i 
A x Subjects W. Groups 270 15166 
a * 05 
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aie) 
hypothesized. More concrete nouns than abstract nouns were 
eecalled (hy pOcneslsS 6,7) 6 1= 8206, at =— 11, 90;,,p < .0.). 
More correct responses occurred in the concrete-imagery 
condition than in the concrete-verbal condition (hypothesis 
pe OV dresals 90,00 << .05)) and in tne Imagery and 
verbal mnemonic conditions taken together than in the repe- 
tition instructional condition for both concrete nouns 
tnypothnesis 9, F = 72.11, d= = 1, 90, p < -01) and abstract 
mouns (hypothesis £0, £ = 5.79, df= 1, 90, p < .01).” No 
differences occurred between the abstract-verbal and ab- 
stract-imagery conditions (hypothesis 8, F = 1.66, df=1, 
Sas 20D). 

The main effect of lists was significant (F = 144.6, 
df = 3, 270, p < .001) as was the list by concreteness in- 
eexraction (f= 6.33, at = 3,270, p < 001) and? the fist 
by Anstructional’ set interaction (F =" 2.53, di = 6, 270, 
pRoro5 )i< 

The more conservative Greenhouse and Geisser method 
(Winer, 1962) of evaluating the within-subject effects also 
revealed the list effect (p < .001) and list by concrete- 
ness interaction (p < .01) but failed to reveal the brsbaby 
instructional set interaction (p > .05). 

Scheffé tests revealed the list effect to be the re- 
sult of an increasing number of correct responses occurring 
BOM LPSERLTtonbist Ceresigqnuitrcantlycmoredconnecthre= 
sponses occurred on list 4 than on list 3 (p < .001) and on 
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differences occurred between lists 1 and 2 (p > .05). The 
list by concreteness interaction is illustrated in Figure 5 
and indicates the effect was due to a diminishing recall 
Superiority of concrete over abstract nouns from list 1 
through to list 4. In fact, at list 4 more abstract nouns 
were correctly recalled than were concrete nouns. Scheffé 
tests revealed a significant difference between concrete- 
ness and abstractness at list 1 (p < .01) but not (p > .05) 
at lists 2, 3, or 4 and also revealed an interaction of con- 
creteness-abstractness with lists 1 and 4 (p < .01). 

Figure 6 reveals the instructional set by list inter- 
action. Differences between the three instructional sets 
were greatest at list land progressively diminished over 
lists. Scheffé tests revealed significant differences be- 
tween imagery and repetition groups at list 1 (p < .05) 


batenot (p > .05) at ivsetsey, 3, or 4. 


Unordered Recall 

The recall responses were rescored such that a cor- 
rect response was any response correctly paired with the 
appropriate stimulus irrespective of list order. The re- 
sults were analyzed using the same five planned orthogonal 
contrasts as were used to analyze the ordered recall data. 
Table 5 contains the summary table for this analysis and 
Figure 7 portrays the means for each experimental group. 
More concrete nouns were correctly recalled than abstract 
nouns (hy potnesss Wil ek eal 21.02, dr = 1, 90), p <..001). 


More correct. responses were recalled under the imagery and 
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FIGURE 5. Ordered Recall: List by 
Concreteness Interaction 
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FIGURE 6. Ordered Recall: List by 
Instructional Set Interaction 
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TABLE 5 


MEANS AND ANALYSIS OF VARIANCE 


FOR UNORDERED RECALL 


(a) Mean number of correct responses 


Treatment 

1 
Concrete-imagery 4.63 
Concrete-verbal SINE he 
Concrete-repetition 2.44 
Abstract-—imagery 2.06 
Abstract-verbal 2.69 
Abstract-repetition Oger 


(b) Summary of Analysis of Variance 
Source 


Between Subjects 
C-A 
CIi-CV 
AI-AV 
Cl. & CV — CR 
AI & AV - AR 
Subjects W. Groups 


Within Subjects 
List Ka) 
A x Concreteness (B) 
A x Instructional Set (C) 
Ax Ba x 1G 
A x Subjects W. Groups 
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FIGURE 7. Umnordered Recall: Mean 
Number of Concrete (C) and Abstract (A) Correct 
Responses Recalled on each List. 


a i] ; 

; ‘( 7 ae 
| are © 
hy ivi 


7 ig et 7) 
YANOAMT @ 
ey 

AOLTITSISA 


61 


verbal mnemonic sets taken together than under the repeti- 
tion instructions for both concrete nouns (hypothesis 14, 
Pot Loe loge dt 1,690; pe< 4001) andvabstract nouns. (hypoth= 
esis 5 2 F =.16.684 st = 1, 90,40. <. .001,)._ .NoJdifferences 
were found between concrete-imagery and concrete-verbal 
(hypothesis 12, Poi .84, df = 1,90, 9 >.,05) yor between 
abstract-imagery and abstract-verbal conditions (hypoth- 

So icel 3 bers) 7007 e0t = 1,490) pos 05). 

The partitioning of the within-subjects variance re- 
sulted in findings analogous to ordered recall. The main 
Sr LectsOr ligt Wasoci1gniticant (B= 995.33, df = 3,270, 

p < .001) as was the list by concreteness interaction (F = 
B06, Gt = "3, 270% pie .00]).and,the Jist by instructional 
Setuinee Lact vOnu( Mam wooo, Of = 6.270) p< .05) . 

The Greenhouse and Geisser technique revealed a sig- 
nificant list effect (p < .001) and list by concreteness 
interaction (p < .01) but failed to reveal the list by 
instructional set interaction (p > .05). 

Scheffé tests on the within-subject effects revealed 
precisely the same pattern of results as was found for 
ordered recall. The list effect was due to the increasing 
number of correct responses recalled from list 1 to list 4. 
The two interactions with list were due to significant be- 
tween group differences occurring at list 1 but progres- 


Sively diminishing over lists. 


Classification of Acquisition Errors 


It was thought that a post hoc analysis of the kinds 
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of errors made during acquisition might yield information 
of interest to the theoretical constructs being investi- 
gated in this thesis. The total number of acquisition 
errors on all four lists were classified into one of seven 
categories: omissions, intralist errors, interlist cor- 
rect errors, interlist incorrect errors, stimulus errors, 
new errors, and spelling errors. Failure to respond dur- 
ing the criterion time period was counted as an omission 
error. Intralist errors were responses that occurred 
within the same list that was being tested but were 
matched to the wrong stimulus. Interlist errors were re- 
sponse intrusions from previous lists. If the interlist 
error response had been previously matched in an earlier 
list with the stimulus item in question, it was scored as 
an interlist correct error, otherwise it was scored as an 
interlist incorrect error. Stimulus errors occurred when 
one of the six stimulus items was chosen as a response. 
New errors were any unique words that had not been pre- 
sented at any time on study trials. Misspelled words not 
scored correct by the computer program were classified as 
spelling errors. Considering all response errors, 66.7% 
were omissions, 18.2% were intralist errors, 6.1% were 
stimulus errors, 2.3% were interlist correct errors, 2.2% 
were interlist incorrect errors, 3.0% were new errors, 
and 1.5% were spelling errors. Since most of the errors 
were either omissions or intralist errors, statistical 


analyses were conducted only on these two classifications 
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of incorrect responses. Post-hoc chi-square tests were 
made comparing the proportion of omissions and intralist 
errors between the various experimental treatment groups. 
Only comparisons significant at or below the .05 level 
are presented. 

Omissions. A higher proportion of omission errors 
Occurred: | for concrete nouns (72.4%) than for abstract 
nouns (64.2%); for concrete-imagery (88.1%) than for 
either concrete-verbal (66.7%) or concrete-repetition 
(71.2%) and for abstract-verbal (77.8%) than for either 
abstract-imagery (69.7%) or abstract-repetition (54.7%). 
The latter two groups also differed significantly. 

intralist, errors. Av higher: proportion of intralist 
errors ‘occurred:® for! abstract’ words? (19%6%)) tham for con- 
crete words (15.2%); for either concrete-repetition (19.53%) 
or concrete-verbal (12.2%) than for concrete-imagery (1.5%); 
and for abstract-repetition (26.0%) than for either ab- 


stract-imagery (14.9%) or abstract-verbal (11.1%). 


Par ee - See Pra a Tie 
7 iM ar we | — a ; ihe a ' LS - 
acest Alger 0 
T a ? — oes a1 


. ann paar -_ ” R 
bea Bi fe a 30) dh 7 yo 
_ koa vic 


‘ oe oo: | 
B4OxtS  abtabbas to, nolsnoge sates i 
jostieds 102) avila + ese cnet 
rot reds (Pi. 98) baeateniare hia - 
noisitaqsx-edeteres, to. (#T. aay sf sc 19 rh, 
toritie' tot oes (28.15) ‘ont te 
(80 8B) coktideqst-tosgseds oO (25 88 8 
.Vltakoiting£e Sorstsry opis ont ows 
teif{ezstat 20 noLttogqerg todped By) mr 3 nis x 
-ned x02 edd (@BLeD) ebaow sostdads rok des 
(@e...8L) Aoititeqey-aseteReS sent io vot 1 (as 


($2.0) ytepsmt-stezones ror neds (0S, SL) o cn 
“ds todtio x03 edt (ROROS) notsiteqed: 
(@L.L1) Isdtsv-dogutads torial 


‘> 2 je | Ait 
oe | . 


7 - 
f 


rf FY 
/ re Pees 4% . & 
ie ishhiee tt: r oe ve 
caper ae Ane 
7 Aaa She hee ly: hee 
ae ia nang irc 
| ard i Viegete to ag 
ape sider 
bay \G aba 


y? - an i 
So ae . 


CHAPTER. Vi 
DISCUSSION 


In Chapter III, fifteen major hypotheses were explic- 
itly stated--five each pertaining to acquisition, ordered 
recall, and unordered recall. This chapter will discuss 
the relationship of the empirical findings to the hypothe- 
ses and the implications of the results to the theoretical 


framework underlying this study. 


Results 

Four of the five acquisition hypotheses were con- 
firmed. Substantially more errors occurred for abstract 
words than for concrete words. The effects of instruc- 
tional set were also strong. For the concrete words, dif- 
ferences existed between all three sets but were greatest 
between the imagery set and the repetition set. An exam- 
ination of Figure 2 reveals that differences between con- 
crete-imagery and concrete-verbal sets were greatest at 
list two presumably reflecting initial proactive interfer- 
ence effects. It is interesting to note that while there 
was no overall significant difference between the abstract- 
imagery and abstract-verbal conditions, there was a diver- 
gence of these two groups at list two: the abstract-verbal 


group increased in number of errors while the abstract- 
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65 
imagery group decreased in number of errors. For purposes 
of general interest, a two-tailed t test on this difference 
Was* Siqniitcant?( te=22209 ,Odf-=43807"%p <iV05) tooltmis! aréti- 
cult to ascertain whether such a difference was a chance 
effect (the convergence on list three suggests that it 
might be). Nevertheless, it at least appears that an ima- 
gery set does not disrupt or interfere more than does a ver- 
bal set with the learning of abstract words. 

The above finding is in agreement with the Paivio and 
Foth (1970) experiment. Imagery mediation was inferior to 
verbal mediation for abstract words only when the subjects 
were required to physically draw the image or write down 
the verbal mediator. When such overt production was not 
required, there was a tendency towards slightly higher re- 
call under the imagery set. Together, these findings sug- 
gest an explanation relating to the relative availability 
(or unavailability) of discovering appropriate mediators 
for abstract word pairs. It seems reasonable to assume 
that for any particular subject, the difficulty of finding 
appropriate imaginal mediators for abstract words may vary 
from word pair to word pair. Similarly, there will be sub- 
Stantial individual differences between subjects in attempt- 
ing to perform such a task. When all subjects are required 
to actually draw an image, it more or less forces adherence 
to an imagery strategy. When subjects fail to discover an 
imaginal mediator under such conditions, they are not likely 


to retain the word pair for later recall as no mediator of 
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66 
any kind is available. Thus, the relative inferiority of 
the imagery set to the verbal set in this case reflects the 
differential availability of imaginal and verbal mediators 
for abstract words. On the other hand, when subjects are 
Simply given a mediational set and are under fewer con- 
straints to adhere to it, they will likely use the given set 
whenever possible but will revert to other strategies when 
the task becomes too difficult to justify the continued use 
of an inappropriate strategy. The assumption of course is 
that imagery mediation can sometimes be effective, at least 
for short-term purposes, when the materials to be learned 
are abstract. However, forcing subjects to use only an 
imagery strategy for abstract words may prove detrimental 
for some subjects or for all subjects with some word pairs. 

One question that always arises in experiments manip- 
ulating instructional set is whether or not the subjects 
uniformly follow the directions. ‘pater and Yuille (1969) 
have reported evidence that subjects do not always comply 
with the instructional set and revert to more appropriate 
strategies--especially under repetition instructions. 
Figure 2 reveals the number of errors made by the repeti- 
tion groups. Considering that subjects had to learn four 
ditterent [asts, each to a criterion of five’ out’ of” six 
correct, it is remarkable how stable the differences were 
between the repetition set and either the imagery or ver- 
bal set. For concrete words, the repetition set resulted 


in more than four times as many errors as did occur under 
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67 
the imagery set and more than twice as many errors as did 
occur under the verbal set. For the abstract words, the 
repetition set resulted in about twice as many errors as 
did the imagery and verbal sets taken together. In fact, 
on an average more errors were made by the concrete- 
repetition group than by the abstract-imagery or abstract- 
verbal groups. In this instance, the effect of set super- 
ceded the concreteness-abstractness dimension. There 
appears to be little doubt that the repetition set substan- 
tially suppressed relevant mediational strategies from 
developing. 

Although many subjects appeared to have no qualms 
about using a repetition set throughout the course of the 
entire experiment, an examination of the variances for the 
acquisition errors made for each list provides some evi- 
dence that a few subjects may have changed strategies. For 
each list, the variability of the repetition groups was 
substantially greater than for either the imagery or verbal 
groups. Perhaps this result simply reflects substantial 
individual differences in the ability of subjects to retain 
information which has been input by rote covert rehearsal. 
Another possible explanation would suggest that some sub- 
jects in the repetition group shifted to a more efficient 
learning strategy even in the very early stages of the 
experiment. Table 3 reveals that variability increased 
dramatically over lists for the concrete-repetition group 


but remained relatively high and stable for the abstract- 
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68 
repetition groups. As learning progressed throughout the 
experiment, individual differences among subjects increased 
under the repetition instructions for the concrete words. 
Such results would be consistent with a hypothesized shift 
in strategy by some subjects. The contrasting stability of 
variance for the abstract-repetition group perhaps suggests 
that it is the semantic characteristics of the nouns that 
play a major determining factor governing the probability 
of a strategy shift. While the probability of a direct 
shift to a verbal strategy may be equal for both concrete 
and abstract words, the probability of a direct shift to 
an imagery strategy would be much higher for the concrete 
words. Since a shift to an imagery strategy is likely to 
result in a simultaneous use of a verbal strategy, the prob- 
ability becomes greater that a shift to either an imagery 
or verbal strategy or both will occur for the concrete words. 
Such interpretations are, of course, highly speculative. It 
is likely that changes of strategies interacted in some com- 
plex fashion with the effects from a differential build-up 
of interference over lists. Nevertheless, it is clear that 
the instructional set variable did have consequential 
effects on acquisition errors as was predicted. 

Tt is not of critical concern that there was a signi- 
ficant list effect and list by concreteness interaction. 
These effects resulted from a substantial decline in the 
number of errors on list four, the effect being signifi- 


cantly greater for the abstract than for the concrete words. 
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69 
As the lists were not counterbalanced in the design, it is 
impossible to attribute the effects to any specific cause. 
It may have been list specific; that is, words in list 
four per se were easier to learn for one reason or another 
than words in the other lists. This explanation seems 
unlikely in that the effect occurred for both the abstract 
and concrete words. Also, the effect did not occur for the 
abstract-repetition group which actually showed a slight 
increase in number of errors from list three to list four. 
The effect more likely relates to some interaction between 
interlist interference and practise effects. 

The results from the recall test were very similar to 
those found in acquisition even though each list had been 
learned to a common criterion. As would be expected, the 
differences between the groups were greatest at list one 
and declined through to list four. For the ordered recall 
measure, substantially more concrete words were recalled 
than abstract words. The repetition set resulted in poorer 
recall than either the imagery or verbal sets for both con- 
crete and abstract words. Recall of concrete words was 
higher under the imagery set than under the verbal set-- 
especially for lists one and two. Recall of abstract words 
tended to be somewhat higher under the verbal set than un- 
der the imagery set but the effect was not statistically 
significant. This latter finding is of interest because it 
is the reverse of the trend in acquisition. Perhaps the 


imagery-verbal set differences in acquisition and recall 
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70 
for abstract words are trivial or perhaps imagery mediation 
with abstract words can only be effective over very short 
periods of time. This would not be surprising considering 
the complexity of operations required when decoding imagery 
representations into abstract words. 

The results of unordered recall were analogous to or- 
dered recall with one exception. The concrete-imagery - con- 
crete-verbal difference over lists failed to reach signifi- 
cance although the results were in the predicted direction. 
A two-tailed t test between these two groups on list one did 
imaicate alisignitstcant, eLrecte. (t_= 2.46, di7="S0, p= 705). 
In general then, it can be concluded that the results from 


both recall measures parallel those found in acquisition. 


Time Factor 

One possible uncontrolled factor affecting the recall 
measure was time. Since it took some experimental groups 
longer than others to learn the four lists, the time span 
between the beginning of list learning and the start of the 
final free recall test would vary directly with the number 
of errors made in acquisition. Thus, one marae hypothesize 
that the observed differences in recall simply reflect 
longer intervals of time between initial learning and final 
recall for some groups and hence imply simple trace decay 
over time to account for the results. Such an explanation 
is highly unlikely. For one, the time differential between 
the easiest and most difficult learning conditions during ac- 


quisition was only about fifteen minutes. More importantly, 


Wu 


TS 
wbielatae ve 
by a | 1, ay aN 4 


Avy, | 
ac a: waa TO wotde x a8 5 
: ive 
+tade vay, aes sel ie e 4 


‘ i i 
7 f ’ 4 vi ; Ly q 


RAT is i ‘ i 3 
eaitsebitnis ehiketbrn we vod) Sanh boom stam A 


VWrspant paibdosd det Bews Liged @doksax04e. to: sheave 
| | ’ ey ite = f. ae re. 
Oe nn ae cbrow donntedn viet dnaissoneads 
. ah a : = YY _ Ne vi 
“10 (OF, BuOpOlsne sxew, fisoex Bexebuons vig asiaes: oat 


f 
ri 


ai. 
: : 4 A 
“OS =- YASpami-sitexanos ait ey se ‘ontp dich Cw fie» > nent 


a 


-~iiihpre jiysan)/od eer ee ant TAaVvo SONOS eVAPD tsdwav: ote! 


wtetison ib beta lbeta she an oxoy ea toa: a, ill dyuerttia 2 iat : 
) : Vy ' : To HI (= i 
' Bibeno selling) savor ows) gtd copwtal teed 4 baLisa~om ba 
4 : i = " te © 
rua te Y's, ey oe | - ae aa 
(30. »o .06 = Shi eee) per ae savor baptey k 
k : : ies 2 us 


mouwd etivuess odd dents bsbr tones ad neo sik \nsde tenon 
‘ , f | y * ~ 7 | / f ; 
MOLPrareprs, i Hovot segesg fatisxag ae veureisén Rise 


nies 


‘ < a 

Sisyen. sit parsootts otbea Betta a. skalabiiei b. 
: ’ a oat bat : 

eqnhorp Painomiteaxs moe 403° tg eonle 8 
ny yy aan ta ; 
HOS oda 4 masot od. 8 ; i | 


oh Me 


‘es o. pai a 


989 20 Frese ens Bag pntnaed deel 3 


Rete ns: O09 Jjetawl 
4 } ; 


xedmun.ons dsiw eas rb yew bie ow . 
‘ As ; Ne y AS c eo i : 
SssiLezornsogy/ Jett: sno me AOS ia a iwipo 
Ve arin ts 
47 thse ylgnte | sind a ago 

< ina sev 
bsnsk. bos orinzset) teuoant fi } 
7 , 7 7 ‘3 r 2 1 
YSO4) 's ATs Sle i wi ed ‘bn 
i: i a a Awe 


a> 
S tae -™ 
‘ls 


Vio 
pilot testing of one A-B list of eight abstract noun pairs 
revealed no significant retention loss when a "Surprise" re- 
call test was administered anywhere from twenty minutes to 
one hour later. The same result was observed with two 
eight-pair lists using an A-B, C-D paradigm. Substantial 
retention losses were observed to occur only under varia- 
tions of the A-B, A-C paradigm. It was on the basis of 
this pilot testing that the A-B, A-C, A-D, A-E methodology 
was chosen. Thus itisunlikely that the time factor con- 
tributed in any significant way to the results. 

The time factor could be eliminated by presenting 
list one using the performance criterion method and then 
presenting the interfering lists for a fixed number of 
trials. Time would be controlled but one could argue that 
amount of interpolated learning varied between the experi- 
mental conditions (e.g. the interpolated lists would be 
either concrete or abstract word pairs). It is obvious 
that in these experiments one can not simultaneously con- 
trol for both time and amount of interpolated learning un- 
less, of course, the same interpolated task is employed 


across all conditions. 


Response Errors 

One factor contributing to the differential effects in 
acquisition can be inferred from the analysis of response 
errors that occurred on test trials. Most of the errors 
were either omission or intralist errors. These two types 


of errors also tended to covary with one another; that is, 
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where there was an increase in intralist errors, there wasa 
corresponding drop in omission errors. Fewer intralist errors 
occurred for concrete than for abstract words. Under the 
imagery, verbal, and repetition sets, the percentages of in- 
tralist errors that occurred for the concrete words were 
1.5%, 12.2%, and 19.5% respectively and for the abstract 
words, 14.9%, 11.1%, and 26.0% respectively. This pattern 
of results suggests that any mnemonic system that encourages 
contextual organization of the stimulus and response items 
will reduce intralist interference. Moreover, where imagery 
mediation can be effectively employed (i.e. concrete words), 
intralist interference will be even further reduced. It was 
suggested in Chapter III that imagery mediation may have 

mes ettrect by unitizing the. noun pair into a yvery.distinct 
spatially integrated compound thus minimizing confusions 
with other noun pairs in the list. For the concrete words, 


the intralist error data would support such a hypothesis. 


Imagery and Associative Interference Theory 

Of obvious relevance to this paper are theoretical 
notions that can be hypothesized to account for observed 
effects in an A-B, A-C learning paradigm. Martin (1971) 
has reviewed the current status of associative interfer- 
ence theory in reference to this paradigm and has proposed 
that the most viable explanation relates to multiple en- 
coding of the nominal stimulus. Two (or more) distinct 
behaviours can be linked to the same nominal stimulus but 


not to the same functional stimulus. Any particular 
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nominal stimulus can be functionally encoded in several dis- 
tinct ways; multiple stimulus encodings enable the same nom- 
inal stimulus to be linked to multiple responses. Retrie- 
val of any particular response upon presentation of a stim- 
ulus will depend upon which encoding is dominant. Learning 
of A-B is seen as strengthening the probability that a spe- 
cific distinct encoding will appear while the learning of A-C 
strengthens the probability that a different encoding will 
appear. The dominance of C over B in retroaction or of B 
over C in proaction is related directly to the shape of the 
probability distribution of different functional encodings. 
The crucial postulate of this theory specifies that the 
multiple stimulus encodings become differentially salient 
when more than one response comes to be associated to the 
Same nominal stimulus. Obviously the ease of such differ- 
entiation will relate to such variables as the multiplicity 
of physical features in the stimulus situation and all of 
the possible internally controlled idiosyncratic meaning en- 
codings generated by the subject. 

In the context of this thesis instructions to gener- 
ate verbal associates or imagery responses to stimulus- 
response pairs can be interpreted as affecting the number 
and kind of encodings that the subject can readily use. 

Rote repetition instructions increase the likelihood that 
the subject will use poorly defined features of the nominal 
stimulus for functional encoding or will attempt to match 


multiple responses to the same functional stimulus. Stated 
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another way, a rote rehearsal strategy probably suppresses 
relevant mediational encoding from occurring. Verbal medi- 
ating instructions should encourage distinct functional en- 
coding by generating a syntactical and/or semantic context 
for the stimulus and response terms. Imagery instructions 
should be particularly effective as the subject can simply 
image a variety of visual encodings or can even clearly 
differentiate parts of one image. For example if the stim- 
ulus was "hand," the subject could visualize a large hand 
or a small hand, a monkey's hand or a human hand, or he 
could differentiate parts of the hand into five component 
fingers placing separate response images on each finger. 

Of critical importance to recall is that the multiple func- 
tional encodings be readily retrievable and decodable upon 
presentation of the nominal stimulus. Which or how many 
responses are retrieved will depend upon the probability 
distribution of associative strengths for the entire set 

of potential encodings. It seems reasonable that one func- 
tional code may be stored in more than one modality. The 
stimulus "boat" could be encoded semantically as "Ship" or 
"ocean liner" as well as by corresponding visual represen- 
tations. Words are probably rarely directly encoded as 
images but are first given a semantic interpretation and 
then imaged; the kind of imagery aroused will be directly 
controlled by the semantic interpretation (Bower, 1969). 
The hypothesized facilitating effect of such overlapping 


codes is simply the dual-coding hypothesis stated earlier. 
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Similarly, the importance of reliable stimulus encoding is 
Paivio's conceptual-peg hypothesis. In addition to creat- 
ing a unique relational context in which the stimulus and 
response terms can be organized, dual coding can be inter- 
preted as increasing distinctiveness of the various func- 
tional stimulus encodings. In as much as the imagery code 
acts as a spatially parallel system, decoding will be even 
more facilitated. 

In summary, although the verbal and imagery memory 
systems are considered to be able to function orthogonal to 
each other, neither system will ordinarily act indepen- 
dently of one another. Whereas verbal stimuli may arouse 
either associative verbal responses or nonverbal referent 
images, object stimuli may arouse either verbal labels or 
related associative imagery. The meaning of concrete words 
is derived through association with both concrete objects 
and events as well as through contextual association with 
other words. Abstract words, on the other hand, derive 
their meaning primarily through intraverbal experiences and 
only to a very limited extent via imaginal processing. 

Thus concrete words are more likely to evoke associative 
information from two memorial systems rather than only one 


as would be’ the case for abstract words (Paivio, 197la). 


Summary 
The main purpose of this study was to examine whether 


the effects of imagery as defined operationally within the 
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context of the experimental variables (concreteness- 
abstractness and instructional set) would have a positive 
facilitative effect not only on rate of acquisition but 
also on retention; that is, after a series of potentially 
interfering lists were learned to a common performance 
criterion, would the conditions in which the stimulus- 
response pairs were learned with the fewest number of 
errors also be the same conditions in which more responses 
would be correctly retrieved when a final recall test on 
all lists was administered. The one set of hypotheses not 
confirmed predicted superiority of a verbal set over an 
imagery set in the acquisition and retention of abstract 
word pairs. Within the theoretical framework of this ex- 
periment, however, there was no reason to expect differ- 
ences in final recall if no differences appeared in ini- 
tial learning. With the exception of this finding, the 
remaining experimental hypotheses were fully supported by 


the obtained data. 


Educational Implications 

The development of mnemonic systems should be of con- 
siderable interest to educators involved in designing new 
and innovative instructional technologies. Experimental 
evidence to date would suggest that mnemonic devices would 
be especially useful in situations where a large number of 
unrelated or arbitrary facts must be learned. Mnemonics 


should aid in both the acquisition and retention of such 
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facts by organizing them into some meaningful context. 
Despite claims to the contrary by some educators students 
are required to spend a large bulk of their time simply 
memorizing vast quantities of information. The face valid- 
ity of this position becomes apparent upon examination of 
the tests used to assess student achievement in almost any 
academic discipline. Even the area tests of the Graduate 
Record Examination place heavy emphasis on pure retention 
Ofphactuaiwcontent.w«ifvin awhighaschool biology .class,a 
student is asked to spontaneously contrast and compare the 
nervous system of a clam and an earthworm, he must first 
be able to recall several appropriate descriptive labels 
along with corresponding component information for each 
organism before the exercise of contrasting and comparing 
can even begin. Sometimes problem solving such as in 
mathematics involves retaining a number of independent 
bits of information. These include those given or stated 
in the problem and the student generated facts and concep- 
tual links which to him seem relevant to finding a solu- 
tion. Unless all of the information is made readily avail- 
able by some form of memory support, such as in a diagram 
or notational system, the information must be held in 
short-term memory for further processing. Mnemonic in- 
structions could teach students to formulate their own mem- 
ory support systems whether they be externally produced 
drawings or internal imagery representations. For example, 


Sieber, Kameya, and Paulson (1970) found that providing 
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memory Supports as an aid to solving some mathematical 
puzzle games not only facilitated learning but more impor- 
tantly reduced the large differences that appeared between 
high and low anxious students when the memory support 
devices were not provided. In general then, it is hoped 
that mnemonic techniques would be useful by serving as 
retrieval aids for bits of information that seem to lack 
any obvious associative links. Such a proposal is not de- 
emphasizing in any way the importance of teaching various 
analytical skills or of encouraging students to formulate 
creative relationships among concepts. In fact, the pro- 
duction and utilization of mnemonic skills would encourage 
the development of such abilities. Discovering relevant 
mnemonic systems often involves incorporating new and un- 
related facts into an older established network of organ- 
ized information. It is important that students be taught 
the general principles underlying mnemonic systems so that 
they can experiment and create their own idiosyncratic 
methods for organizing information. Also where possible, 
curriculum and textbook materials should liberally employ 
mnemonic techniques within the course content. This sug- 
gestion naturally assumes that the instructor knows pre- 
cisely what the student is to remember. As Bower (1970b) 
points out, mnemonic devices are bound to work if for no 
other reason than that current methods for teaching rote 
materials in the school are often haphazard and stress 


simple repetition and drill. 
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Naturally, the long-term effects of using mnemonics 
in the applied situation needs to be researched. One 
question of interest would be whether or not information 
learned more efficiently by a mnemonic scheme would be re- 
tained as well as, better than, or poorer than if the same 
information had been learned, for example, by rote. The 
evidence from this thesis strongly suggests the affirmative; 
appropriate mnemonics facilitate both rate of acquisition 
and retrieval efficiency. 

Finally, substantial research is needed relating the 
utilization of various mnemonic systems to differences in 
aptitudes. This thesis has provided evidence justifying 
the postulation of at least two major information process- 
ing systems and the interconnections between them. The 
differential ability of students to utilize either system 
as well as the ability to discover and effectively employ 
associative connections between the two systems is not 
well understood. Research into these problems will hope- 
fully facilitate an understanding of the principles under- 
lying differential learning strategies and abilities of 
fast and slow learners so that compensatory instructional 


systems can be developed. 
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Please read this set of instructions carefully before pro- 


ceeding. 


This is a learning experiment in which you will memo- 
rize lists of word pairs (e.g. CANNON-GARBAGE: TRIUMPH-PAIN) . 
On study trials it will be your task to memorize each of the 
word pairs. On test trials you will be presented with only 
the stimulus word (e.g. CANNON - ?) and you will be required 
to recall the correct response word (e.g. GARBAGE). If you 
can remember the correct word, you will type that response 
em the key board in front of you. 

The word that you type will appear on the screen above 
the keyboard. The word must be spelled correctly. If you 
make a mistake while typing the word, press the key marked 
ERpoMean, che upper right handicorner of the keyboard. This 
key will erase one letter at a time. Make sure you can find 
the ERASE key. 

After you have completed typing a word, you must press 
pie ENTER Key which) 1c) locaced on the right hand side of ‘the 
keyboard. If you can not remember the correct response, you 
may push the ENTER key and the next stimulus will appear on 


the screen. Make sure you can find the ENTER key. 


Remember, in order to get a correct response you must: 
1) Type the response word 
2) Check that the word is spelled correctly 


3) Press the ENTER Key 
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On all parts of the experiment, there is a time limit. 
If you exceed the time limit, the computer will stop accept- 
ing your answer and the word which you were typing will be 
judged wrong. It is therefore important that you work 
quickly and accurately. 

You will probably be asked to repeat some parts of the 
experiment several times. It is important that you do your 
Dest, On every trial, even if you have answered correctly on 
an earlier trial. If you have trouble at first remembering 
the words, try not to let it discourage you or prevent you 
from doing the best that you can. We have found that most 
Students find this type of learning a little more difficult 
than they first thought it would be. 

It is very important that you follow the instructions 
EO,the best of your ability. Should you fail to follow any 
instruction, be sure to tell the supervisor since the inter- 


pretation of the results may be affected. 
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Images 


There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to form a visual image using the 
two words; that is, you imagine a mental picture representing 
the two words. For example, if the word pair is CANNON-GARBAGE, 
you might imagine a CANNON shooting all sorts of GARBAGE into 
the air or you might even imagine a rusty old CANNON sitting on 
top of a GARBAGE dump. It is important that you form a very 
clear and distinct image uniting the two words together in some 
fashion. The image may or may not be bizzare. It is strictly 
up to you to generate the image you think is best. Look at the 
examples on the next page. 

On test trials, when you are presented with the stimulus 
word CANNON, you should try to remember the appropriate image 
and hence recall the response GARBAGE. 

Remember, it is important that you only use this method 


throughout the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to start 


the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number : 


3) When you have typed it correctly, press the ENTER key. 
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There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to form a visual image using the 
two words; that is, you imagine a mental picture representing 
the two words. For example, if the word pair is TRIUMPH-PAIN, 
you might imagine a champion boxer who has won the big fight 
(TRIUMPH) but who has a bandage around his head (PAIN) or you 
might even imagine a dentist pulling out a bad tooth (TRIUMPH) 
from a patient whose facial expression shows great PAIN. It 
is important that you form a very clear and distinct image unit- 
ing the two words together in some fashion. The image may or 
may not be bizzare. It is strictly up to you to generate the 
image you think is best. Look at the examples on the next page. 

On test trials, when you are presented with the stimulus 
word TRIUMPH, you should try to remember the appropriate image 
and hence recall the response PAIN. 

Remember, it is important that you only use this method 


throughout the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to start 


the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number : 


3) When you have typed it correctly, press the ENTER key. 
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Sentences 

There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to form a sentence or phrase con- 
necting the two words. For example, if you were to learn the 
word pair CANNON-GARBAGE, you might say to yourself: 

The CANNON shot all sorts of GARBAGE into the air. 
or 

The rusty old CANNON was sitting on top of the GARBAGE 
dump. It is very important to form an interesting sentence 
that you can easily remember. The sentence may or may not be 
bizzare. It is strictly up to you to generate the sentence 
you think is best. 

On test trials, when you are presented with the word 
CANNON, you should try to remember the appropriate sentence 
and hence recall the response GARBAGE. 

Remember, it is important that you only use this method 


throughout the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to 


Start the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number ¢ 


3) When you have typed it correctly, press the ENTER key. 
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Sentences 


There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to form a sentence or phrase con- 
necting the two words. For example, if you were to learn the 
word pair TRIUMPH-PAIN you might say to yourself: 

The boxer's TRIUMPH also brought him great PAIN. 
or 

A dentist's TRIUMPH is a patient's PAIN. 

It is very important to form an interesting sentence that you 

can easily remember. The sentence may or may not be bizzare. 

It is strictly up to you to generate the sentence you think is 
best. 

On test trials, when you are presented with the word 
TRIUMPH, you should try to remember the appropriate sentence 
and hence recall the response PAIN. 

Remember, it is important that you only use this method 


throughout the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to 


start the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number : 


3) When you have typed it correctly, press the ENTER key. 
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Repetition 


There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to say the two words together over 
and over again in a rote fashion. For example, in order to 
learn the word pair CANNON-GARBAGE you simply repeat the two 
words silently to yourself 

CANNON-GARBAGE 

CANNON-GARBAGE 

CANNON-GARBAGE 
aS many times as possible. On test trials, when you are pre- 
sented with the word CANNON, you should try to remember the 
correct response GARBAGE. 

This task is a difficult one. There may be a temptation 
to want to learn the word pairs in some other fashion. How- 
ever, it is very important to the success of the experiment 
that you attempt to use this repetition strategy throughout 


the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to 


start the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number 


3) When you have typed it correctly, press the ENTER key. 
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Repetition 


There are several ways in which word pairs can be learned. 
We want you to use one specific method. It is very important 
that you attempt to use the method described below. 

One way in which you can learn to associate a stimulus 
word with a response word is to say the two words together 
Over and over again in a rote fashion. For example, in order 
to learn the word pair TRIUMPH-PAIN you simple repeat the two 
words silently to yourself. 

TRIUMPH-PAIN 

TRIUMPH-PAIN 

TRIUMPH-PAIN 
as many times as possible. On test trials, when you are pre- 
sented with the word TRIUMPH, you should try to remember the 
correct response PAIN. 

This task is a difficult one. There may be a temptation 
to want to learn the word pairs in some other fashion. How- 
ever, it is very important to the success of the experiment 
that you attempt to use this repetition strategy throughout 


the entire experiment. Do not use any other method. 


Do you understand the instructions? If not, reread them 
or ask the supervisor for assistance. If you are ready to 


start the experiment, do the following: 


1) Put on the headset so that it is comfortable to your ears. 
2) Carefully type the following four digit number 


3) When you have typed it correctly, press the ENTER key. 
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(Print Your Name) (Print the four digit number 
used to start the program) 


The main purpose of the following task is to see how many 
response words you can remember. Try to place the correct 
response words in the matrix below. If you can remember a re- 
sponse but can not remember which stimulus it was paired with 
or which list it belonged in, try to guess. I would prefer you 
to guess than not respond at all. Note that list 1 (CANNON- 
GARBAGE, LION-CAR) was the practice trial and need not concern 
us here. 


LIST 


HOUND 
BARREL 
ELBOW 
ROCK 
LAD 
BEAST 


Are there any remaining responses that you can remember but simply 
can not place in the list? YES or NO if YES; list them: 


You were given specific instructions (a strategy) on how to learn 
the word pairs. Did you use any other strategy(ies)? YES or NO 


What percentage of the time did you employ some other strategy? 


x) 


Describe in your own words these other strategies. Use the back 
of this page if necessary. 
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(Print Your Name) (Print the four digit number 


used to start the program) 


The main purpose of the following task is to see how many 
response words you can remember. Try to place the correct 


response words in the matrix below. If you can remember a re- 
sponse but can not remember which stimulus it was paired with 
or which list it belonged in, try to guess. I would prefer you 


to guess than not respond at all. Note that list 1 (TRIUMPH- 
PAIN, CRIME-SKILL) was the practice trial and need not concern 
us here. 


GEST 


PLEDGE 


LAW 


MORAL 
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BUTSTUDE 


Are there any remaining responses that you can remember but simply 
Can not~place Aanrthe ifst? YES: or NO LioveG, ils teneme: 


You were given specific instructions (a strategy) on how to learn 
the word-pairs. Did you use any other strategy(ies)? YES or NO 


What percentage of the time did you employ some other strategy? 
% 


Describe in your own words these other strategies. Use the back 
of this page if necessary. 
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